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CHAPTER  7 
TERRESTRIAL  ECOLOGY 


This  chapter  presents  the  results  of  the  first  year  (October  1974  -  October 
1975)  of  baseline  data  collection  for  the  Terrestrial  Ecological  Investiga¬ 
tions  for  RBOSP.  Included  for  each  program  are  objectives,  methodology, 
data  summary,  and  discussion  sections. 

Results  are  presented  for  the  following  programs:  phytosociol ogical , 
grazing  exclosure,  range  analysis,  range  production/utilization,  small 
mammals,  large  mammals,  mammalian  predators,  avifauna,  winter  track  counts, 
reptiles  and  amphibians,  invertebrates,  domestic  livestock  and  threatened  and 
endangered  species.  A  summary  of  terrestrial  ecological  interrelationships 
based  on  these  results  is  given  in  Section  7.4. 

Data  collected  during  phytosociol ogical ,  range,  small  mammal,  avifauna,  and 
invertebrate  investigations  were  stored  on  cassette  tapes  and  analyzed  by 
a  Hewlett  Packard  9830A  programmable  calculator.  The  tables  presented  in  the 
text  for  several  of  these  studies  were  generated  on  a  typewriter  interfaced 
with  the  HP  9830A.  Slight  summation  errors  evident  in  some  of  those  tables 
are  the  result  of  the  HP  9830A  carrying  all  data  manipulations  to  13  sign¬ 
ificant  figures  and  rounding  off  computed  values  before  printing  them  in 
tables.  Therefore  all  parameters  provided  in  tables  which  were  derived  by 
summing  other  values  represent  the  best  correct  estimate. 

All  methods  of  data  manipulations  not  evident  from  table  headings,  footnotes 
or  the  parameters  presented  in  tables  are  described  in  the  data  analysis 
methodology  section  for  each  investigation.  A  description  of  all  standard 
statistical  procedures  such  as  determination  of  means,  standard  deviation,  and 
regression  coefficients  are  excluded  from  this  section  but  appropriate 
references  are  cited. 


CHAPTER  7 
TERRESTRIAL  ECOLOGY 


7.1  FLORA 

A.  Phytosocioloqical  Studies 

1.  Objectives  -  The  objectives  of  vegetation  investigations  in  the  vicinity 
of  Tract  C-a  are  to  identify  the  plant  species  present  (floristics) ,  define  the 
structural  and  compositional  organization  of  these  species  in  recognizable 
associations  (phytosociology),  correlate  floristics  and  phytosociology  with  the 
biotic  and  abiotic  environment  (ecology)  and  historic  usage  factors  (management), 
and  map  the  predominant  vegetation  types. 

2.  Methods 


a.  Data  Collection  -  Aerial  photographs  and  pertinent  literature  were 
used  to  identify  the  major  vegetation  types  on  and  adjacent  to  Tract  C-a.  A 
vegetation  type  is  recognized  by  the  presence  and  life  form  of  the  dominant 
overstory  plant  species.  A  preliminary  selection  of  sampling  locations  in  each 
type  was  made  from  aerial  photographs  to  assure  coverage  of  the  entire  area  and 
access  along  existing  roads  and  trails.  Locations  having  two  or  more  vegetation 
types  in  proximity  to  each  other  were  favored  as  a  means  of  increasing  sampling 
efficiency.  Vegetation  sampling  locations  are  indicated  in  Figure  3-7-1. 

Each  representative  of  a  type  thus  selected  (such  as  pinyon-jumper)  was  then 
surveyed  on  the  ground  and  the  most  prevalent  associations  (variants)  of  the 
overall  type  (for  example,  pinyon-juniper  with  a  sagebrush  understory)  were 
identified.  The  largest  block  of  homogeneous  vegetation  of  each  association 

was  selected  for  sampling. 

A  modification  of  the  line-strip  technique  as  described  by  Woodin  and  Lindsey 
(1954),  Lindsey  (1955),  and  Potter  (1957)  was  used  during  the  phytosociological 


investigations.  This  method  incorporates  attributes  of  both  line-strip  and 
quadrat  sampling  systems  to  provide  valid  and  reliable  field  data  for  each 
identified  vegetation  type.  Ninety-six,  60  x  6  m  (196.8  x  19.7  ft)  transects 
were  sampled  in  the  study  area  during  October  of  1974  (Table  3-7-1).  The  size 
and  number  of  these  transects  were  considered  to  be  adequate  to  measure  the 
variability  of  species  composition  within  each  vegetation  type  over  the  entire 
study  area.  Due  to  the  seasonal  senescence  of  the  herbaceous  layer  during  the 
October  1974  sampling  period,  many  herbaceous  plants  were  only  identified  to  the 
generic  level.  At  the  end  of  the  October  1974  sampling  period,  the  number  of 
vegetation  sampling  sites  v/as  reduced  and  the  size  increased  because  of  the 
limited  amount  of  variability  within  each  type  and  the  limited  plant  cover. 

In  1975,  a  total  of  116,  100  x  6  m  (328  x  19.7  ft)  transects  within  the 
major  vegetation  types  were  sampled  during  three  separate  sampling  periods  (.lay- 
dune,  duly  and  September;  Table  3-7-2).  Thirty-five  permanent  transects  were 
designated,  in  which  only  the  herbaceous  stratum  was  sampled  again  in  subsequent 
sampling  periods.  These  permanent  transects  provide  data  on  seasonal  and  annual 
vegetation  changes  for  the  herbaceous  stratum.  Eighty-one  non-permanent  transects^ 
were  used  to  obtain  a  better  statistical  representation  of  the  tree  and  shrub  + 
strata  in  each  vegetation  type,  both  on  and  off  the  tract,  than  would  be  possible 
using  only  permanent  transects.  The  herbaceous  stratum  of  the  non-permanent 
transects  was  not  sampled  except  in  those  vegetation  types  (riparian,  bald)  where 
sampling  the  herbaceous  stratum  was  necessary  for  adequate  characterization  of 

.  the  site. 


1)  Location  and  Orientation  of  Sampling  Transects  -  When  a  repre¬ 
sentative  area  to  be  sampled  was  large,  a  randomization  process  was  utilized 
to  locate  the  starting  point  and  orientation  of  transects.  Where  the  size  or 
topographic  position  of  the  area  to  be  sampled  prohibited  execution  of  the 
randomization  procedure  (as  in  riparian,  greasewood  or  bottomland  sagebrush 
types),  oreintation  of  the  transects  was  subjectively  determined  so  that  a 
representative  sample  was  obtained.  In  this  procedure  only  the  location  of  the 

starting  point  was  randomized. 

% 
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2)  Data  Gathering  and  Recording  -  Quantitative  and  qualitative 
phytosociological  data  were  gathered  for  tree,  shrub,  and  herbaceous  strata  in 
each  permanent  transect,  and  for  tree  and  shrub  strata  in  the  non-permanent 
transects.  The  herbaceous  stratum  was  sampled  on  non-permanent  transects  only 
when  herbaceous  stratum  data  were  considered  necessary  for  adequate  characteri¬ 
zation  of  a  site. 


a)  Tree  and  Shrub  Strata  -  A  taut  30  m  (98.4  ft)  tape 
defining  the  centerline  of  the  transect  was  used  to  determine  the  foliage  inter¬ 
cept  distance  along  the  line  for  each  of  the  100  m  transects.  The  first  and 
last  numerical  units  of  the  tape  which  were  vertically  intercepted  by  foliage 
of  each  tree  or  shrub  along  the  line  were  recorded  in  the  1^  and  columns  of 
the  data  sheets  shown  in  Figures  3-7-2,  3-7-3  and  3-7-4.  The  difference  between 
the  first  and  last  numerical  units  of  the  tape  gave  the  total  units  of  foliage 
cover  by  an  individual  plant.  A  new  data  sheet  was  started  for  each  new  tran¬ 
sect.  Species  were  listed  as  they  were  encountered.  Enough  space  was  left 
between  entries  to  allow  recording  of  intercept  data  in  the  I-j  and  columns. 
When  the  space  between  entries  was  filled  with  intercept  data,  a  new  data  sheet 
was  begun. 


In  addition  to  foliage  intercept  distances,  counts  of  shrubs,  seedlings,  and 
saplings  of  each  species  occurring  within  approximately  3  m  (9.84  ft)  on  either 
side  of  the  tape  measure  were  also  recorded.  The  3  m  distance  from  the  tape 
was  measured  with  a  meter  stick  at  the  start  of  each  transect  and  was  repeatedly 
measured  when  distances  of  individual  shrubs  or  trees  were  in  doubt.  Density 
values  for  shrubs,  and  for  seedlings  and  saplings  of  tree  species  were  deter¬ 
mined  from  this  census.  Census  data  were  collected  and  recorded  by  20  m  (65.6 
ft)  segments  of  the  transect,  effectively  making  a  series  of  5  quadrats,  approxi¬ 
mately  20  m  x  6  m.  This  series  of  quadrats  served  as  the  basis  for  calculations 
of  frequency  values  for  the  shrub  and  tree  strata. 

The  volumes  of  all  shrub  species  were  calculated  for  the  May-June  sampling 
period.  Volume  estimates  for  each  intercepted  shrub  were  calculated  by  men¬ 
tally  averaging  the  length,  width,  and  height  of  the  observed  plant  to  produce 
the  diameter  of  a  visualized  hypothetical  sphere.  The  volume  for  each  sphere 


was  then  calculated  and  all  volumes  were  surged  to  produce  a  total  volume  for 
each  species  within  a  type.  An  average  (mean)  volume  was  computed  for  each  # 

species  within  a  type.  An  average  (mean)  volume  was  computed  for  each  species 
by  dividing  its  total  volume  by  its  number  of  diameters.  Volume  (m  )  per  hectare 
was  obtained  by  multiplying  the  average  (mean)  volume  of  a  species  by  its 
density  per  hectare. 

The  diameters  of  mature  trees  located  in  each  quadrat  were  recorded  in  centi¬ 
meters.  A  tree  was  considered  to  be  mature  if  its  trunk  diameter  was  greater 
than  7.6  cm  (3  in.).  Recorded  diameters  were  then  used  in  determinations  of 
density  for  members  of  the  mature  tree  class.  Size-class  distributions  were 
also  derived  from  the  recorded  measurements  of  trunk  diameters.  Trunk  diameters 
were  estimated  to  the  nearest  centimeter  with  a  meter  stick.  For  pinyon  and 
juniper  trees,  measurements  were  made  just  below  fork  swell  and  above  basal 
fluting  at  the  0.5  m  (1.64  ft)  level  (Barger  and  Ffolliott,  1972)  because  of 
their  low  branching  habit.  The  straight-boled  Douglas-fir  and  aspen  trees 
were  measured  at  the  customary  breast  height  of  1.37  m  (4.5  ft). 

b)  Herbaceous  Stratum  -  Herb-aceous  cover  values  were  estimated  ^ 
within  a  0.5  m  (1.64  ft)  by  1  m  (3.28  ft)  rectangular  metal  frame  quadrat.  The 
long  axis  of  the  quadrat  was  placed  parallel  to  and  on  the  right  side  of  the 
centerline  tape  and  centered  at  10  m  intervals.  Each  species  was  identified 

and  listed  (Figure  3-7-5).  Plants  not  identifiable  to  the  species  level  were 
collected  and  assigned  a  code  number  corresponding  to  the  entry  on  the  data 
sheet.  The  ground  cover  of  each  species  was  estimated  to  the  nearest  1%. 

When  it  was  estimated  that  the  total  cover  or  a  species  cover  value  was  less 
than  *[%  (e.g.,  one  blade  of  grass),  it  was  recorded  as  a  trace.  Frequency 
values  were  derived  from  the  recorded  occurrence  of  each  species  in  the  ten, 

0.5  m  x  1  m  quadrats  sampled  along  each  transect.  Forb  density  (number  of  indi¬ 
viduals  of  a  species  occurring  in  each  quadrat)  was  recorded.  Density  of 
grasses  or  grass-like  species  was  not  determined. 

c)  Phenology  -  A  phenology  code  was  used  for  all  flowering 
plants  (Angiospermae)  to  indicate  the  stage  of  development  for  each  species 
observed  in  a  given  sampling  period.  Stages  were  labelled  as  follows*,  emergent,  ^ 
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vegetative,  initiation  of  flowering,  flowers  fully  developed,  initiation  of 
4  fruits,  fruits  fully  developed,  seasonal  senescence,  death  or  dormancy  of  plant. 

3)  Plant  Collection  -  Plant  specimens  were  collected  to  serve  two 
objectives.  The  first  was  to  obtain  a  voucher  collection  of  all  species 
encountered  in  the  study  area.  The  second  was  to  collect  for  laboratory  iden¬ 
tification  any  plant  not  identified  to  the  species  level  in  the  field. 


Plant  specimens  collected  during  each  vegetation  sampling  period  were  field 
identified,  tagged,  coded  for  location,  and  placed  in  plastic  bags.  The  iden¬ 
tification,  location  code,  number,  date  of  collection,  and  collector  of  each 
specimen  were  recorded  in  a  field  log  book  every  day.  All  plant  specimens  were 
then  routed  to  the  laboratory  where  identifications  to  the  species  level  were 
made  or  verified.  Harrington  (1954)  was  used  as  the  basic  authority  on  plant 
identification;  Weber  (1972a),  Hitchcock  (1971),  and  Hermann  (1970)  were  used 
to  obtain  more  recent  treatments  of  taxonomical ly  difficult  plant  groups. 

Weber  (1972b)  was  utilized  as  the  source  of  the  most  up-to-date  nomenclature 
available.  Plummer  et  al-.(1965)  was  used  as  the  source  of  common  names. 


b.  Data  Analysis  -  The  following  species  parameters  were  estimated 
from  phytosociological  data  collected  for  mature  tree,  shrub-tree  seedling,  and 
herbaceous  strata  sampled  on  permanent  and/or  non-permanent  transects: 

•  %  cover  -  average  %  canopy  cover  of  a  species. 

e  Cover  (m2  per  unit  area)  -  an  estimate  of  the  number  of  square  meters 

per  a  specified  area  (e.g.,  hectare)  covered  by  the  canopy  of  a  species. 

•  Shrub  volume  -  volume  of  visualized,  hypothetical  sphere  enclosing 
the  shrub  canopy. 

t  Frequency  (%)  -  the  %  of  sampling  units  within  a  transect  that  include 
a  species. 

•  Constancy  -  the  %  of  transects  within  a  type  that  include  a  species. 

•  Density  -  number  of  individuals  of  a  species  per  unit  area  (e.g., 

#/ha)  expressed  as  average  ^/quadrat  for  herbaceous  species. 

•  Basal  area  (m2  per  unit  area)  -  an  estimate  of  the  area  in  square 
meters  of  the  trunks  of  a  tree  species  per  a  specified  unit  area 
(e.g.,  hectare).  The  area  of  a  trunk  is  determined  from  the  formula 
tt  d2/4,  when  d  is  the  trunk  diameter  at  a  specified  point. 
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Sociability  -  density  (///quadrats)  divided  by  the  frequency.  An 
index  to  the  pattern  of  herbaceous  species  distribution. 


The  formulae  used  to  provide  estimates  of  the  above  parameters  are  listed  below 
for  the  mature  tree,  shrub-tree  seedling  and  herbaceous  stratum.  Definitions 
of  parameters  used  in  the  formulae  are  provided. 

1 )  Parameters  Used  in  Formulae 


o 

© 

0 

© 

o 

o 

0 

© 

© 


9 

9 

9 

9 

9 

9 

9 

9 


each 


1^  =  total  intercept  length,  species  i,  each  transect. 

SI.  =  total  intercept  length,  species  i,  all  transects,  each  vegeta¬ 
tion  type. 

I  =  total  intercept  length,  all  species,  each  transect. 

SIt  =  total  intercept  length,  all  species,  all  transects, 

vegetation  type. 

T-|  =  transect  length. 

T  =  transect  width, 
w 

a  =  #  of  transects,  each  type. 

N.  =  number  of  individuals,  species  i,  each  transect. 

SN^  =  number  of  individuals,  species  i,  all  transects,  each  vegeta¬ 
tion  type. 

N^.  =  number  of  individuals,  all  species,  in  a  transect. 

SN  =  number  of  individuals,  all  species,  all  transects,  each  type. 

V 

Q.  =  number  of  quadrats  in  which  species  i  occurs  for  a  transect, 

SQ.  =  number  of  quadrats  in  which  species  i  occurs  for  all  transects 
within  a  type. 

Q  =  number  of  quadrats  in  which  all  species  occur  in  a  transect. 

SQ.  =  number  of  quadrats  in  which  all  species  occur  in  all  transects, 

V 

each  type. 

b  =  number  of  quadrats  within  a  transect. 

Ci  =  number  of  transects  of  a  type  in  which  species  i  occur, 
d.  =  trunk  diameter  for  a  mature  tree  i. 

l 

r.  =  radius  of  a  hypothetical  sphere  enclosing  the  volume  of  a  shrub, 


species  l 
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2 

basal  area  =  tt  d  /4. 

BA.  =  total  basal  area  for  species  i,  each  transect, 
i 

SBAi  =  total  basal  area  for  species  i,  all  transects,  each  vegetation 
transect  type. 

BAt  =  total  basal  area  for  all  species,  each  transect. 

SBA,  =  total  basal  area  for  all  species,  all  transects,  each  vegeta- 

l* 

tion  type. 

2)  Formulae 

I. 

%  cover  (each  transect)  =  -p  x  100 

At 

SI. 

%  cover  (each  type)  =  x  100 

iAt 

O  ^  i  2 

cover  -  m  /ha  (each  transect)  =  p-  x  10,000  m 

*1 

2  SIi  2 

cover  -  m  /ha  (each  type)  =  <p—  x  10,000  m 

I.. 

relative  cover  (each  transect)  =  -p  x  100 

At 

SI. 

relative  cover  (each  type)  =  pp  x  100 

0  t 

density  (transect)  =  N.. 

density  (type)  =  SN.. 
density  (#/quadrat)  =  N^/b 

N.  x  10,000 
*| 

absolute  density  -  ind/ha  (transect)  =  y  cp 

1  w 

SN.  x  10,000 

absolute  density  -  ind/ha  (type)  =  -y  py 

1  w 

N. 

relative  density  (transect)  =  p-  x  100 


0 


x  100 


e 


o 


0 


en 


relative  density  (type)  =  x  100 

t 

Qi 

frequency  -  %  (transect)  =  x  100 


SQ. 


frequency  -  %  (type) - ^  x  100 


Q, 


relative  frequency  (transect)  =  tt-  x  1 

n 


00 


SQ. 


1 

relative  frequency  (type)  =  x  ^00 


C. 


e  constancy  = 


„  BA.  x  10,000  m‘ 

O  i 

basal  area  -  m  /ha  (transect)  = 


T,  x  T 

1  w 

„  SBA .  x  10,000 

2  l 

basal  area  -  m  /ha  (type)  =  -  j — jpf — 

a  x  !  1  x  '  w 

e4/3  nr.3 

mean  shrub  volume  (transect)  =  — 


e4/3  ur. 

mean  shrub  volume  (type)  =  - 


N. 

1 

3 


SN 


sociability  (herbaceous  species  only)  =  -den-S-|-^^ ^ ^ a d-r a-t~ 


3.  Data  Summary 


a.  Data  Organization  and  Content 


1)  Data  Synthesis  -  Field  data  were  summarized  for  October  1974  and 
all  1975  sampling  periods.  October  1974  data  were  presented  separately  because 
of  changes  in  sampling  methodology  between  1974  and  1975  (conversion  from  60  to 
100  meter  long  transects).  To  maintain  continuity  of  data  presentation,  only 
1975  data  are  discussed  in  the  results  and  discussion  sections.  Data  were  com¬ 
bined  for  the  three  1975  sampling  periods  for  the  mature  tree  and  shrub  strata 
to  present  a  regional  average  for  each  major  vegetation  type.  The  herbaceous 
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stratum  data  for  all  sampling  periods  were  presented  separately  to  present 
major  compositional  and  structural  changes  over  the  growing  season  for  the  major 

vegetation  types. 

The  three  predominant  vegetation  types  on  the  study  area  (sagebrush,  mixed 
brush,  and  pinyon  juniper)  were  further  divided  into  their  major  variants,  or 
associations.  All  shrub  and  tree  data  collected  during  1975  were  synthesized 
to  describe  these  associations.  Herbaceous  data  for  July  only  were  presented 
to  describe  the  herbaceous  stratum  at  the  height  of  its  development  for  each 

associ ation . 


2)  Sampling  Coverage,  Structural  and  Compositional  Diversity  - 
The  extent  of  sampling  in  each  vegetation  type  was  summarized  by  presenting 
the  number  of  permanent  and  non-permanent  transects,  total  number  of  herbaceous 
quadrats  sampled  within  a  vegetation  type,  and  the  number  of  quadrats  that  were 
treated  as  permanent.  Due  to  changes  in  the  location  of  permanent  transects 
established  in  1974,  all  1974  transects  were  treated  as  non-permanent.  Changes 
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in  locution  were  made  to  improve  the  distribution  of  sampling  points, 
structural  and  compositional  diversity  were  enumerated  by  presenting  the  num¬ 
ber  of  strata  (tree,  shrub,  herbaceous)  present,  and  the  number  of  species 

encountered  in  each  stratum. 


3)  Table  Organization  -  The  tables  are  organized  by  vegetation 
type,  life  form  categories  (tree,  shrub,  herbaceous)  within  each  type,  and  by 
sampling  period.  The  appropriate  association  tables  are  organized  by  life  form 
after  each  vegetation  type.  This  system  permits  rapid  comparisons  among 
sampling  periods,  among  the  different  strata  within  a  type,  and  among  plant 

associations . 


The  species  order  in  the  tables  was  determined  by  species  cover  values  and  are 
ranked  from  highest  to  lowest.  If  cover  values  were  the  same  for  two  species, 
then  their  arrangement  in  the  tables  was  determined  by  frequency  values  from 
highest  to  lowest.  If  cover  and  frequency  values  were  the  same,  arrangement  was 
determined  by  density  values  from  highest  to  lowest.  If  the  above  three  values 


were  the  same,  or  if  density  values  were  not  available,  the  arrangement  was 
determined  by  alphabetical  order. 

A  written  synopsis  of  each  vegetation  type  and  association  accompanies  the 
tabular  presentation.  It  directs  attention  to  the  more  important  structural 
and  compositional  concepts  as  they  relate  to  the  functional  and  descriptive 
characterization  of  each  vegetation  or  association  type.  Included  in  this 
characterization  are  observations  on  elevation,  degree  of  slope,  slope  aspect, 
soils  and  gradient  relationships  for  each  vegetation  type  or  association 
analyzed. 


4)  Topographic  Characteristics  -  The  elevational  range  and 
average  elevation  for  each  vegetation  type  and  association  were  summarized  from 
the  1974  and  1975  transect  data  (Figure  3-7-6).  Average  slope  inclination  in 
degrees,  and  the  percentage  of  transects  occurring  in  each  slope  aspect 
quadrant  were  summarized  for  each  type  and  association.  Slope  aspect  quad¬ 
rants  were  defined  as  follows:  north  =  315°  -  44°;  east  =  45°  -  134°;  south  = 
135°  -  224°;  west  =  225°  -  314°. 

5)  Soi 1 s  -  The  location  of  vegetation  transects  was  correlated 
with  a  recent  Soil  Conservation  Service  soils  map  (1975)  covering  all  of 
Tract  C-a  and  the  surrounding  area  within  one  mile  of  Tract  C-a.  Percentages 
of  1975  transects  occurring  on  each  identified  soil  series  within  the  mapped 
area  were  summarized  for  each  type. 

6)  Type  Presentation  -  Parameters  for  the  mature  tree  stratum 

presented  in  type  tables  and  discussed  in  the  results  synopsis  include: 

phenology  of  each  species  at  each  sampling  period  in  each  type  (not  recorded 

2 

for  gymnosperms ) ,  percent  cover,  percent  frequency,  constancy,  cover  in  m  per 
hectare,  density  per  hectare,  basal  area  in  m^  per  hectare,  and  size-class  data 
for  trees. 

Parameters  for  the  shrub-tree  seedling  stratum  presented  in  type  tables  and 
discussed  in  the  text  include:  phenology  of  each  species  at  each  sampling 
period  in  each  type  (not  recorded  for  gymnosperms),  percent  cover,  percent 
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frequency,  constancy,  cover  in  m  per  hectare  (not  discussed  directly  because 
of  derivation  from  percent  cover),  density  in  individuals  per  hectare,  mean 
volume,  and  mean  volume  per  hectare  (volume  measurements  taken  in  May-June, 

1975  on  permanent  transects). 

Importance  values,  presented  in  previous  reports,  were  deleted  because  the 
parameters  from  which  importance  values  were  derived  (percent  cover,  percent 
frequency,  and  density)  are  expressed  in  full  in  the  tables.  The  full  presen¬ 
tation  of  these  parameters  permits  an  independent  assessment  of  the  relative 
influence  of  these  parameters  on  species  importance  without  the  development  of 
an  importance  value  (Daubenmire,  1968). 

Mean  intercept  values,  presented  in  previous  reports,  were  deleted  because 
they  do  not  necessarily  reflect  the  size  of  an  individual  shrub  since  several 
individuals  may  contribute  cover  to  a  single  intercept,  and  because  mean  inter¬ 
cept  values  give  no  indication  of  height.  Individual  shrub  volume  measure¬ 
ments  provide  a  three  dimensional  concept  of  the  shrub  species  encountered. 

Other  relationships  discussed  in  the  text  include  total  species  diversity, 
total  cover  and  density,  relative  cover  and  density  of  dominant  species,  other 
common  species  over  the  type  based  on  constancy  values,  phenology  of  dominants, 
enumeration  of  number  of  species  observed  in  each  phenological  stage,  and  any 
anomalies  or  other  major  relationships  apparent  from  the  data. 

Parameters  for  the  herbaceous  stratum  presented  in  vegetation  type  tables  and 
discussed  in  the  text  include:  phenology  of  all  species  in  each  type,  percent 
cover,  percent  frequency,  constancy,  cover  in  m  per  hectare  (not  discussed 
directly  because  of  derivation  from  percent  cover),  density  of  forb  species  in 
number  of  individuals  per  quadrat  (.5  m2),  and  sociability  for  forb  species. 
Additional  relationships  discussed  in  the  text  include:  total  species  diversity 
and  total  cover,  relative  cover  of  dominant  species  within  the  type,  other 
common  species  in  the  type  based  on  constancy  values,  degree  of  stability  in 
species  composition  (expressed  as  the  percentage  of  species  found  in  common 
between  two  sampling  periods),  and  enumeration  of  all  species  encountered  in 
each  phenological  stage  (one  species  may  be  included  in  several  stages). 


7)  Association  Presentation  -  A  restricted  number  of  parameters 
was  discussed  for  the  associations  identified  within  the  mixed  brush,  pinyon- 
juniper,  and  sagebrush  vegetation  types.  Extent  of  sampling,  total  structural 
and  compositional  diversity,  and  summary  of  topographic  characteristics  were 
presented  in  the  same  format  as  was  used  to  describe  the  major  vegetation  types. 
Comparisons  of  the  elevational  average  and  the  average  slope  inclination  were 
made  between  the  association  and  the  type. 

Parameters  discussed  for  the  mature  tree  stratum  include:  percent  cover, 
frequency,  density  per  hectare,  constancy,  and  basal  area.  The  above  values 
were  compared  to  the  averages  for  these  parameters. 

Shrub-tree  seedling  stratum  parameters  discussed  include  percent  cover,  fre¬ 
quency,  and  density  per  hectare.  Other  relationships  discussed  include: 
distinguishing  structural  and  compositional  criteria  for  the  association; 
relative  cover,  density,  and  frequency  of  dominants;  other  common  species 
based  on  frequency  values;  and  comparison  of  all  tabular  values  to  vegetation 
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Herbaceous  stratum  parameters  include  percent  cover,  frequency,  and  density 
for  forb  species  for  the  ten  herbaceous  species  with  the-highest  cover  in  the 
association,  total  number  of  species  recorded  for  the  association,  and  total 
cover  for  the  association  for  that  sampling  period. 

8)  Ordination  -  The  distribution  of  vegetation  may  be  largely 
explained  by  the  interaction  of  morphological  and  physiological  characteristics 
of  a  plant  species  with  abiotic  factors  (light,  temperature,  water,  and  soil) 
and  biotic  factors  (competitive  and  pathological  interactions  with  other  members 
of  the  plant  community  and  consumption  by  herbivores).  These  factors  act  to 
define  a  range  of  environmental  conditions  within  which  a  plant  species  may 
expand  its  population,  maintain  a  stable  population,  or  die  out. 

Ordination  of  transects  along  elevational  and  topographic  gradients  is  a  method 
to  determine  whether  there  are  apparent  large  scale  patterns  of  plant  structure 
and  composition  which  may  be  best  explained  by  certain  combinations  of  abiotic 
factors  (Whittaker,  1967). 
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For  each  transect  in  each  of  the  types  analyzed,  data  were  assembled  for 
elevation,  degree  of  slope,  slope  aspect,  total  shrub  cover  and  density, 
herbaceous  cover  (where  applicable),  total  tree  cover  and  density,  and  t) ee 
basal  area.  Total  tree  and  shrub  cover  were  plotted  against  elevation  for  all 

transects  for  each  type. 

Underlying  assumptions  about  the  relative  effects  of  certain  environmental 
factors,  and  of  indices  of  plant  response  to  these  factors,  are  as  follows: 

o  An  increase  in  elevation  is  correlated  with  an  increase  in  annual 
precipitation  and  cooler  growing  season  temperatures,  resulting  in 
greater  available  moisture. 

•  South  exposures  are  warmer,  and  evapo-transpi ration  rates  are  higher 
than  on  north  exposures.  In  analysis  of  slope  effects  in  the  study 
area,  north  is  defined  as  a  range  from  315°  through  north  to  135  , 
south  is  defined  as  a  range  from  135'  through  south  to  315  ,  when  all 
aspects  are  considered,  north  =  315°  -  44°,  east  =  45°  -  134  , 
south  =  135°  -  224°,  west.=  225°  -  314c'. 

9  An  increase  in  slope  inclination  toward  the  vertical  results  in  a 
relative  increase  in  the  temperature  and  evapo-transpi rati  on  fate  on 
south  exposures.  An  increase  in  slope  on  north  exposuies  is  assumed 
to  lower  the  temperature  and  reduce  the  evapo-transpi rati  on  rate. 

For  the  purposes  of  this  study,  slopes  of  less  than  5  are  assumed  to 
have  little  effect  on  temperature  and  evapo-transpi ration  rates,  and 
slopes  in  excess  of  5C  are  assumed  to  have  some  effect  on  temperature 
and  evapo-transpiration. 

•  No  wind  data  were  examined  for  the  study  area,  but  it  appears  that  wind 
has  a  significant  effect  in  increasing  evapo-transpiration  rates,  par¬ 
ticularly  in  the  vicinity  of  the  summit  of  Cathedral  Bluffs. 

e  The  effects  of  soil  depth,  texture,  and  chemical  properties  are  con¬ 
sidered  as  contributing  factors  to  the  distribution  of  plant 
communities. 

e  The  percent  cover  for  a  given  species  or  group  of  species  is  the  be^t 
index  for  the  relative  success  of  a  species  or  group  of  species  on  a 
given  site,  and  is  a  measure  of  the  influence  of  one  species  or  a 


group  of  species  on  other  members  of  the  plant  community.  The  stratum 
(tree,  shrub,  herbaceous)  is  the  basic  unit  of  comparison  in  this  ana¬ 
lysis,  although  the  effects  of  particular  species  are  cited  when  appro¬ 
priate.  A  secondary  consideration  is  the  effect  of  density  as  it 
relates  to  age  and  size.  In  general,  it  is  assumed  that  for  the  shrub 
stratum  an  increase  in  cover  is  directly  related  to  an  increase  in 
density.  For  the  tree  stratum,  density  is  not  considered  a  function 
of  cover,  since  older  trees  may  contribute  a  high  percent  cover,  but 
occur  at  low  densities. 


b.  Floristics  -  The  flora  identified  in  the  study  area  during  1974- 
1975  includes  5  tree  species,  36  shrub  species,  169  forb  species  and  46  grass 
and/or  grasslike  species.  A  list  has  been  compiled  arranging  all  species  in 
four  life  form  categories  (tree,  shrub,  herbaceous  non-grassl i ke ,  and  grass 
and  grasslike).  The  species  are  listed  in  alphabetical  order  with  the  appro¬ 
priate  author  citation,  family,  life  form  and  common  name  (Table  3-7-3). 
Whether  the  species  is  introduced  or  native  and  whether  a  voucher  specimen 


las  been 


uu  !  i  eu  ecu 


•I  r-  1  r  A 

I  O  U  I  i  u 


A  a  ^  f  A 

mu  itu  uc u  . 


One  endangered  species,  Astragalus  lutosus  (Smithsonian  Institution,  1975), 
one  endemic  species,  Aquilegia  barnebyi  (Munz,  1949),  and  the  Colorado  state 
flower,  Aquilegia  caerulea  (Harrington,  1964),  occur  in  the  study  area.  Eleven 
exotic  forb  species  and  5  exotic  grass  species,  introduced  from  outside  the 
North  American  continent,  were  found  in  the  study  area. 


The  ecological  amplitude  of  a  species  is  the  range  of  habitat  variation  that  a 
species  can  endure.  Table  3-7-4  illustrates  the  ecological  amplitude  (or 
range  of  adaptability)  of  species  sampled  within  the  study  area.  This  range  is 
indicated  by  presence  or  absence  and  cover  of  a  species  within  each  plant  com¬ 
munity  sampled  in  the  study  area.  The  species  are  arranged  by  life  form  into 
tree,  shrub  and  herbaceous  categories  in  alphabetical  order  by  the  abbreviation 
shown  in  the  species  list.  The  percent  cover  of  each  species  is  listed  for 
each  type  or  association  where  the  species  occurred. 
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c.  Data  Presentation 


1)  Aspen  -  The  aspen  type  was  sampled  with  two  peimanent  and  three 
non-permanent  transects.  Shrub  and  tree  strata  were  measured  on  all  transects. 
A  total  of  sixty  0.5  m^  quadrats  were  used  to  sample  the  herbaceous  stratum. 
Twenty  of  these  quadrats  were  sampled  three  times  on  the  two  permanent  tran¬ 
sects.  Three  strata  and  55  species  were  identified  for  the  aspen  type:  two 
species  in  the  mature  tree  stratum,  14  species  in  the  shrub  stratum,  and  41 
species  in  the  herbaceous  stratum.  Populus  tremuloides  and  Pseudotsuga_ 
menziesi i  occurred  in  both  the  tree  and  shrub  strata. 


The  aspen  type  was  sampled  over  an  elevational  range  of  8,140  feet  to  8,560 
feet,  with  an  average  elevation  of  8,410  feet  for  the  transects  sampled 
(Figure  3-7-6).  Seventy-eight  percent  of  the  transects  occurred  on  north¬ 
facing  slopes  and  22%  on  east-facing  slopes.  The  average  degree  of  slope  for 
all  transects  was  14°. 

The  aspen  vegetation  type  is  found  on  deep,  loamy  soils  which  are  high  in 
organic  matter.  No  detailed  soils  information  was  available  for  this  type 
within  the  study  area. 

The  mature  tree  stratum  (Table  3-7-5)  contributed  a  total  cover  of  42%.  It  was 
dominated  by  Populus  tremuloides  with  a  cover  of  41%,  a  basal  area  of  2i  m  per 
hectare,  and  a  density  in  individuals  per  hectare  of  623.  Pseudotsu^a 
menziesi i  was  only  found  in  8%  of  the  tree  and  shrub  quadrats. 


Seventy-five  percent  of  Populus  tremuloides  individuals  occurred  in  the  shrub- 
tree  seedling  class,  0-7.6  cm  (Table  3-7-6).  In  the  mature  tree  class  the 
largest  percentage  of  individuals  was  in  the  7.6-24  cm  size  class  and  less  than 
1%  was  found  in  size  classes  above  40  cm. 

Populus  tremuloides  was  observed  only  in  the  vegetative  state  during  all 
sampling  periods. 

Fourteen  species  provided  70%  total  cover,  and  a  total  density  of  15,672 
individuals  per  hectare  for  the  shrub-tree  seedling  stratum  (Table  3-7-7). 
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Amel anchier  alnifolia,  Amelanchier  utahensis ,  and  Prunus  virginiana  were  the  ^ 
dominant  species,  contributing  64%  relative  cover,  20%  relative  density,  and 
occurring  at  constancies  of  100%.  Other  highly  constant  species  were  Rosa_ 
woods i i  and  Prunus  virginiana.  Mean  shrub  volume  for  Amelanchier  alnifolia 
was  22  m3;  Prunus  virginiana  was  estimated  at  3  m3.  Phenology  for  the  three 
dominant  species  in  1975  was  identical:  leafing  out  or  vegetative  in  May-June, 
forming  fruits  in  July,  and  existing  in  a  vegetative  state  in  September.  Of 
the  11  species  encountered  in  May-dune,  9  were  leafing  out,  and  9  were  in  a 
vegetative  state.  Of  the  9  species  encountered  during  July,  1  was  in  a  vege¬ 
tative  state,  3  species  were  flowering,  and  5  were  forming  fruits.  Of  the  9 
species  encountered  in  September,  9  were  in  a  vegetative  state,  and  2  were 
disseminating  seeds. 


Fourteen  species  and  one  unknown  contributed  4%  total  herbaceous  stratum  cover 
during  May-June,  1975  (Table  3-7-8).  A  sedge,  Carex  geyeri ,  was  the  dominant 
species  over  the  type,  providing  73%  relative  cover ,  and  occurring  at  a  con¬ 
stancy  of  100%.  Of  the  14  species  identified,  13  species  were  in  a  vegetative 


Twenty-five  species  contributed  42%  cover  in  the  quadrats  sampled  during  July. 
Dominance  was  shared  by  Viola  rugal osa ,  Thermopsis  montana,  and  Osmorhi za_ 
depauperata ,  together  contributing  a  relative  cover  of  41%,  and  occurring  at 
constancies  of  50,  100,  and  50%,  respectively.  Other  highly  constant  species 
were  Carex  geyeri ,  Galium  boreal e  and  Sol i dago  sp..  Maximum  forb  density  was 
provided  by  Galium  boreale,  six  individuals  per  0.5  m2.  Forty  percent  of  the 
species  found  in  May-June  were  found  again  in  July.  Sociability  values  were 
high  for  several  species  indicating  a  clumped  distribution  of  these  species. 

Of  the  25  species  encountered  in  July,  20  were  in  a  vegetative  state,  5  were 
forming  flowers,  5  were  flowering,  and  4  were  forming  seeds. 

Twenty-two  species  contributed  26%  cover  in  the  quadrats  sampled  during 
September.  Carex  geyeri  was  the  dominant  species,  contributing  a  relative 
cover  of  25%,  and  occurring  at  a  constancy  of  100%.  Other  highly  constant 
species  were  Thermopsis  montana,  Bromus  marginatus,  and  Valeriana  occidental is_. 
Eighty-six  percent  of  the  species  found  during  September  were  also  found  in  % 
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July.  Maximum  forb  density  was  contributed  by  Galium  boreale.,  with  5.1 
individuals  per  0.5  m2.  Sociability  values  remained  high,  in  concordance  with 
the  May-June  results.  Of  the  22  species  encountered  during  September,  16  were 
in  a  vegetative  state,  7  were  disseminating  seeds,  and  2  were  emergent. 

2)  Douglas-Fir  -  The  Douglas-fir  type  was  sampled  with  two 
permanent  and  nine  none-pet manent  transects.  Shrub  and  tree  strata  were 
measured  when  present  on  all  transects.  A  total  of  sixty  0.5  m  quadrat 
locations  was  used  to  sample  the  herbaceous  stratum.  Twenty  of  these  quadrats 
were  sampled  three  times  on  the  two  permanent  transects.  Three  strata  and 
49  species  were  identified  for  the  Douglas-fir  type:  2  species  in  the  mature 
tree  stratum,  19  species  in  the  shrub  stratum,  and  31  species  in  the  herbaceous 
stratum.  Pseudotsuga  menziesii  and  Populus  tremuloides  occurred  in  both 
the  tree  and  shrub  strata. 


The  Douglas-fir  type  was  sampled  over  an  elevational  range  of  7,800  feet  to 
8  500  feet,  with  an  average  elevation  of  8,330  feet  for  the  transects  sampled 
(Figure  3-7-b).  Eighty-two  percent  of  the  transects  occurred  on  ncru.-.acing 
slopes,  9%  on  east-facing  slopes,  and  9%  on  west-facing  slopes.  The  average 
degree  of  slope  for  all  transects  was  14°. 


No  detailed  descriptions  for  soils 
study  area  were  available.  Field 
and  occur  on  steep  slopes. 


occurring  under  the  Douglas-fir  type  on  the 
observations  indicate  that  soils  are  shallow 


In  the  mature  tree  stratum  (Table  3-7-9)  two  species  contributed  a  total  cover 
of  54"  in  1975,  occurring  at  a  density  of  470  individuals  per  hectare. 
Pseudotsuga  menziesii  was  the  dominant  species  encountered  during  all  sampling 
periods,  providing  99%  relative  cover.  A  density  of  467  individuals  per  hec¬ 
tare  was  estimated.  Populus  tremuloides  was  unimportant  in  this  type,  pro¬ 
viding  less  than  IT  cover,  and  3  individuals  per  hectare.  Total  basal  area  for 

Pseudotsuga  menziesii  was  31  m  per  hectare. 


Diameters 
7.6  cm  to 


of  Pseudotsuga  menziesii  individuals  in  the  mature  class  ranged  from 
72  cm  dbh,  with  30*  of  the  trees  greater  than  24  cm  dbh  (Table  3-7-6). 
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When  mature  and  tree  seedling-sapling  strata  were  combined,  67%  of  all  Dougl as¬ 
tir  individuals  were  classified  as  seedlings  or  saplings  (less  than  7.6  cm  dbh),  l 
indicating  substantial  reproduction  in  the  stands  sampled,  and  also  high  seed¬ 
ling-sapling  mortality. 


In  the  shrub-tree  seedling  stratum  (Table  3-7-10),  eighteen  species  provided 
56%  total  cover,  and  total  density  of  12,227  individuals  per  hectare. 

Amel anchi er  utahensi s  and  Symphori carpos  oreophi 1  us  shared  dominance  providing 
42%  relative  cover,  46%  relative  density,  and  occurring  at  a  constancy  of  80 
and  100%,  respectively.  Mean  volumes  for  the  dominant  species  were  468  m  for 
Amel anchi er  utahensi s  and  less  than  1  m  for  Symphori carpos  oreophi 1  us .  Phen¬ 
ology  of  the  dominants  ranged  from  leafing  out  in  May  and  June,  flowering  for 
Symphori carpos  oreophi  1  us  and  fruit  development  for  Amel  anchi er  utahensi s  in 
July,  and  a  return  to  a  vegetative  state  in  September  for  both  species.  Of  the 
eight  species  encountered  in  May-June,  six  were  leafing  out  and  three  were 
vegetative.  Of  the  11  species  encountered  in  July,  one  was  forming  flowers, 
four  were  flowering,  and  six  were  forming  seeds.  Of  the  ten  species  encountered 

rl  |  i  p  1  r\  r\  C  on  t  Amknp  f  on  t . » /-»  v*  n  »-% 

UUi  *11^  w/Lp  VLIIIULI  3  ULII  .  t  »  ' _  III 


\  /  r*  n  ..... 

U  VUMC  I  VC  O  U 


^  \  /  a  <■*+***>  ^*  /^  y*'  /'■v  pa 

.  '  due  ui  ■■  —  ■  ~~  ■  •  “  • 


UilU  Ull  L(j  Vi  e  I  C  UCUl  III  IIIW 


Other  common  species  included  Prunus  virginiana,  Pseudotsuga  menziesii,  and 
Rosa  woods i i . 


In  the  herbaceous  stratum  (Table  3-7-11),  9  species  contributed  9%  total  cover 
in  the  May-June  quadrats.  The  dominant  species  was  a  sedge,  Carex  geyeri  . 
contributing  a  relative  cover  of  83%,  and  occurring  at  a  constancy  of  100. 
Another  highly  constant  species  was  Mahonia  repens.  Of  the  nine  species 
eight  were  in  a  vegetative  state,  and  one  was  emerging  from  the  soil. 

During  July,  23  species,  consisting  primarily  of  perennial  forbs,  contributed 

a  total  cover  of  23%.  The  dominant  species  was  Carex  geyeri  ,  with  a  relative 

cover  of  46%,  and  constancy  of  100%.  Other  highly  constant  (100%)  species 

included  Thalictrun  fendleri,  Gal i urn  boreal e ,  and  Achillea  lanulosa.  Seventy- 

eight  percent  of  the  species  encountered  in  June  were  again  encountered  in 

July.  Maximum  density  was  provided  by  Thalictrum  fendleri,  three  individuals 
2 

per  0.5  m  .  Sociability  values  were  high  for  Thai i ctrum  fendl eri ,  Sol i daao  sp.  , 
and  Chenopodium  fremontii,  indicating  a  clumped  distribution  was  forming 
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flower  buds  for  these  species.  Of  the  23  species  encountered,  16  were  in  a 
vegetative  state,  2  were  flowering,  2  were  forming  fruits,  1  was  disseminating 
seeds,  and  1  was  declining. 

During  September,  18  species  contributed  a  total  cover  of  15,o.  1  gever_i_ 

was  the  dominant  species,  with  a  relative  cover  of  66%,  and  a  constancy  of 
100%.  Other  species  with  a  100%  constancy  were  the  same  as  those  sampled  in 
July.  Eighty- three  percent  of  the  species  encountered  in  September  were  also 
found  in  July.  Maximum  forb  density  was  provided  by  Thalictrum  fendlejrj,  2.0 
individuals  per  0.5  m2.  Sociability  values  were  low  for  all  species,  indicating 
a  generally  dispersed  distribution.  Of  the  18  species  encountered,  15  were  in 
a  vegetative  state,  and  3  were  declining  or  dead. 


3)  Mixed  Brush  -  The  mixed  brush  type  was  sampled  with  five  perma¬ 
nent  and  25  non-permanent  transects.  Shrub  and  tree  strata  were  measured  on 
all  transects  when  present.  A  total  of  180  0.5  m  quadrat  locations  was  used 
to  sample  the  herbaceous  stratum.  Fifty  of  these  quadrat  locations  were 
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sampled  three  times  on  the  five  permanent  transects.  Thre 
species  were  identified  for  the  mixed  brush  type:  one  species  in  the  mature 
tree  stratum,  20  species  in  the  shrub  stratum,  and  71  species  in  the  herba¬ 
ceous  stratum.  Pinus  edul i s  occurred  in  both  the  tree  and  shrub  strata. 


The  mixed  brush  type  was  sampled  over  an  elevational  range  of  7,150  feet  to 
8,600  feet,  with  an  average  elevation  of  8,093  feet  for  the  transects  sampled 
(Figure  3-7-6).  Forty-three  percent  of  the  transects  occurred  on  east-facing 
slopes,  23%  on  north-facing  slopes,  17%  on  south-facing  slopes,  and  17%  on 
west-facing  slopes.  The  average  degree  of  slope  for  all  transects  was  11°. 

Of  ten  transects  occurring  within  the  mapped  area,  60%  occurred  on- the  Rentsac 
soil  series  which  are  shallow,  well-drained  soils  formed  from  sandstone. 

These  soils  occur  on  5  to  50%  slopes.  Forty  percent  of  the  transects  occurred 
on  a  combination  of  the  Rentsac  and  Piceance  soil  series.  The  Piceance  soil 
series  consists  of  moderately  deep,  well-drained  soils  that  formed  from  sand¬ 
stone  and  modified  windblown  material.  These  soils  are  on  upland  slopes  and 

ridges  with  5  to  15%  slopes. 


In  the  mature  tree  stratum  (Table  3-7-12),  one  species,  Pinus  edulis,  provided 

2  4 

0.1%  cover,  a  basal  area  of  0.03  m  per  hectare,  and  occurred  at  a  density  of  1 

two  individuals  per  hectare.  Pinus  edulis  occurred  at  a  constancy  of  8%. 

In  the  shrub-tree  seedling  stratum  (Table  3-7-13),  20  species  provided  58% 

cover,  and  occurred  at  a  density  of  13,116  individuals  per  hectare.  Amelanchier 

utahensis  was  the  dominant  species  providing  a  relative  cover  of  52%,  and 

occurring  at  a  density  of  2,902  per  hectare.  Mean  volume  for  Amelanchier 

3 

utahensis  was  236  m  ,  representing  large  patches  of  this  species.  Phenology 
for  the  dominant  species  (Amelanchier  utahensis)  ranged  from  vegetative  to 
full  bloom  during  May-June,  ripening  fruit  during  July,  declining  to  a  vege¬ 
tative  state  in  September.  Of  the  11  species  sampled  in  May-June,  all  11  were 
found  in  an  emergent  or  vegetative  state,  3  species  were  forming  buds,  and 
1  was  in  bloom.  Of  the  12  species  sampled  during  July,  2  were  vegetative, 

5  were  forming  flower  buds  or  flowering,  and  6  were  developing  fruits  or  seeds. 

Of  the  10  species  sampled  in  September,  6  were  in  a  vegetative  state,  2  were 
forming  seeds,  and  3  were  disseminating  seeds. 

Highest  constancy  (100%)  was  shared  by  Amel anchier  utahensis  and  Symphori carpos 
oreophi 1  us  in  1975.  Other  common  associates  include  Chrysothamnus  vi scidif lorus 
and  Artemisia  tridentata. 

In  the  herbaceous  stratum  (Table  3-7-14),  44  species  contributed  5%  cover  during 
May-June.  Carex  geveri  was  the  dominant  species,  providing  relative  cover  of 
40%,  and  occurring  at  a  constancy  of  60%.  Other  highly  constant  species  were 
Oryzopsi s  hymenoides ,  Penstemon  caespi tosus  ,  and  Agropyron  trachycaul urn.  The 
dominant  species,  Carex  geveri ,  was  found  in  both  a  vegetative  and  a  flowering 
condition.  Of  the  44  species  encountered  during  this  sampling  period,  35  were 
in  a  vegetative  condition,  and  16  were  forming  flower  buds,  or  were- flowering. 

Forty-six  species  contributed  11%  total  cover  during  July.  A  sedge,  Carex 
geyeri ,  a  perennial  forb,  Eriogonum  umbel  latum,  and  a  grass,  Oryzopsi s 
hymenoides ,  shared  dominance,  providing  a  relative  cover  of  40%.  These 
species  occurred  at  constancies  of  40,  60,  and  80%,  respectively.  Another 
highly  constant  species  was  Cryptantha  sericea.  Seventy-six  percent  of  the  f 
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species  found  during  May-June  were  found  again  in  July.  Maximum  density  was 

2 

provided  by  Eriogonum  umbel  latum,  1.3  individuals  per  0.5  m  .  Sociability 
values  v/ere  low  for  all  forb  species,  reflecting  the  low  density  and  low  fre¬ 
quency  of  individuals  of  this  group.  Of  the  46  species  recorded  for  July, 

29  were  in  a  vegetative  state,  6 -were  flowering,  7  were  forming  seeds,  14  were 
disseminating  seeds,  and  8  were  declining. 


During  September,  34  species  contributed  8%  cover.  The  sedge  Carex  geyeri 
was  again  the  dominant  species,  providing  a  relative  cover  of  35%,  and 
occurring  at  a  constancy  of  60%.  Eighty-two  percent  of  the  species  found  in 
September  were  also  found  during  July.  Senecio  canus  contributed  maximum  forb 

p 

density,  1.1  individuals  per  0.5  m  .  Sociability  values  were  low  for  all 
forb  species,  indicating  a  dispersed  distribution.  Of  the  34  species  encoun¬ 
tered  in  September,  23  were  in  a  vegetative  state,  2  were  forming  flower  buds 
or  flowering,  5  declining,  and  7  dead  or  dormant. 


a)  Associati ons  -  The  mixed  brush  type  is  represented  by  two 
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(Amelanchier  utahensis)-Gambel  oak  (Quercus  gambel i i )-snowberry  (Symphori carpos 
oreophi  1  us ) -el k  sedge  (Carex  geyeri)  mixed  brush  association,  and  the  Utah 
serviceberry  ( Arne 1  an  chi er  utahensi s )-snowberry  (Symphori carpos  oreophi 1  us) 
mixed  brush  association.  Transects  sampled  for  the  mixed  brush  type  were 
divided  into  these  two  associations  on  the  basis  of  structural  and  composi¬ 
tional  criteria.  Tree  and  shrub  strata  data  were  synthesized  for  the  two 
associations.  Herbaceous  data  for  July  were  presented  to  define  the  maximum 
herbaceous  development  for  the  season. 


Utah  serviceberry  ( Ame 1  an chi er  utahensi s ) -Gambel  oak  (Quercus  gambel ii)  asso¬ 
ciation  is  represented  by  seven  transects.  The  herbaceous  stratum  was 
measured  with  seventy  0.5  m^  quadrat  locations,  of  which  20  v/ere  sampled  three 
times  during  1975.  Two  strata  and  36  species  were  identified  in  Utah  service- 
berry-Gambel  oak  association:  13  species  in  the  shrub  stratum,  and  23  species 
in  the  herbaceous  stratum  (includes  the  July  sampling  period  only). 

The  Utah  serviceberry-Gambel  oak  association  occupied  an  elevational  range  of 
7,150  feet  to  8,500  feet,  with  an  average  elevation  of  8,080  feet  for  the 
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transects  sampled  (Figure  3-7-6).  Seventy- two  percent  of  the  transects 
occurred  on  east-facing  slopes,  14%  on  north-facing  slopes,  and  14%  on  south¬ 
facing  slopes.  Average  slope  inclination  for  all  transects  was  18°.  The  ele- 
vational  average  for  this  association  is  nearly  the  same  as  the  type  average 
(8080  vs.  8090  feet),  but  the  association  occurs  on  steeper  slopes  than  the 
type  average  (18°  vs.  11°). 


Transects  sampled  in  this  association  occurred  primarily  on  Rentsac  soils.  No 
mature  trees  v/ere  sampled  in  this  association.  Young  aspen  trees  appeared  in 
the  shrub  stratum  on  some  transects,  indicating  a  continuity  of  this  association 
with  the  shrub  understory  of  the  aspen  type  on  the  study  area. 


The  major  characteristics  of  this  association  are  the  high  (80%)  cover  and 
density  (15,473  individuals  per  hectare)  of  the  shrub  stratum  (Table  3-7-15). 

The  three  dominant  species,  Amelanchier  utahensis,  Symphori carpos  oreophilus, 
and  Quercus  aarnbel i i ,  together  provided  a  relative  cover  of  80%  and  relative 
density  of  56%.  Cover  values  for  this  association  are  higher  than  those  for  the 


tvnp  as  a  whole  f 80%  ^or  the  association  vs.  40-60%  for  the  mixed  brusn  vege- 
tation  type),  and  density  values  are  generally  higher  or  equal  to  the  type  as  a 
whole  (15,473  vs.  13,116  and  16,829  per  hectare).  The  presence  of  species 
common  in  wetter  aspen  and  douglas-fir  types  (Prunus  virginiana,  Rosa  wooasii, 
Ribes  inerme)  and  also  in  the  drier  sagebrush-mixed  brush  types  (Artemi s i a 
tri dentata ,  Chrysothamnus  vi sci di f 1 orus  ,  Tetradymia  canescens)  indicates  the 
strongly  transitional  nature  of  this  association. 


During  the  July  1975  sampling  period,  23  species  contributed  26%  total  herba¬ 
ceous  stratum  cover  (Table  3-7-16).  The  dominant  species  was  a  sedge,  Carex 
geyeri ,  which  provided  a  relative  cover  of  24%.  The  dominance  of  this  species 
is  consistent  with  its  overall  dominance  within  the  type.  Carex  geyeri  is 
strongly  associated  with  vegetation  conmuni ties  with  high  deciduous  shrub  and 
tree  cover,  and  with  higher  altitude  (7,500-8,500  ft)  coniferous  forest 

(Table  3-7-4)  in  the  study  area.  Comandra  umbel  lata  had  the  highest  density, 

2 

2.8  individuals  per  .5  m  . 

The  serviceberry  (Arnel anchier  utahensis ) -snowberry  (Symphori carpos  oreophilus)  ^ 
association  is  represented  by  23  transects  of  which  11  were  summarized  for  1975. 
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The  herbaceous  stratum  was  measured  with  a  total  of  150  quadrat  locations,  of 

►  which  30  were  sampled  3  times  during  1975.  Three  strata  and  44  species  were 

identified  for  this  association:  1  species  in  the  tree  stratum,  15  species  in 
the  shrub  stratum,  and  29  species  in  the  herbaceous  stratum.  P i n u s  edul i s 
occurred  in  both  the  tree  and  the  shrub  strata. 

The  Utah  servi ceberry-snowberry  association  occupied  an  elevational  range  of 
7,140  ft  to  8,480  ft,  with  an  average  elevation  of  7,760  ft.  Forty-five  per¬ 
cent  of  all  transects  were  on  north-facing  slopes,  23/'  on  east  slopes,  18:'  on 
south  slopes,  and  14%  on  west  slopes.  Average  slope  inclination  was  9°.  The 
elevational  average  for  this  association  is  lower  than  the  average  for  the  mixed 
brush  type  as  a  whole.  This  association  also  occurs  on  more  gentle  slopes  than 
is  average  for  the  type  (9°  vs.  11°).  This  association  occurred  primarily  on 
cooler  (north  and  east)  slope  exposures,  but  was  found  more  frequently  on 
warmer  (south)  exposures  than  the  Utah  serviceberry-Gambel  oak  association. 
Transects  sampled  in  this  association  occurred  primarily  on  Rentsac  and  Rentsac- 
Piceance  soils. 

^  Pinus  edul  i s  was  the  only  species  encountered  in  the  mature  tree  stratum, 

providing  .16%  cover  and  occurring  at  a  density  of  3  individuals  per  hectare 
(Table  3-7-17).  The  presence  of  Pinus  edulis  in  this  association  indicates  a 
continuity  of  this  association  with  the  pinyon-juniper  type,  where  many  of  the 
same  shrub  species  encountered  in  this  association  were  also  encountered  in 
the  understory  of  the  pinyon-juniper  type  (Table  3-7-4). 

In  the  shrub-tree  seedling  stratum  (Table  3-7-15)  the  primary  distinguishing 
characteristics  are  the  high  cover  and  density  of  two  shrub  species,  Amel anchi er 
utahensis  and  Symohori caroos  oreophilus  (relative  cover  of  77:£,  relative  density 
of  53%),  with  secondary  dominance  by  Artemisia  tridentata.  Total  cover  for 
this  association,  49%,  is  within  the  range  of  the  type  as  a  whole,  but  density 
is  slightly  less  (12,204  vs.  13,116  and  16,829  individuals  per  hectare). 
Chrysothamnus  vi sci di f 1 orus  is  a  highly  frequent  constituent  of  this  asso¬ 
ciation.  The  high  importance  of  Artemisia  tridentata,  and  the  presence  of 
Juni perus  os teosperma  and  Pinus  edul  i s  indicate  the  close  relationship  between 

0  the  Utah  servi ceberry  and  snowberry  association  with  the  sagebrush  and  pinyon- 

juniper  types. 
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In  the  herbaceous  stratum  (Table  3-7-16),  during  the  July  sampling  period,  29 
species  contributed  11%  total  cover.  The  dominant  species  were  two  grasses, 

Stipa  comata,  Poa  sandbergii,  and  a  forb,  Eriogonum  umbel  latum.  These  species 
contributed  a  relative  cover  of  43%.  The  dominant  grass  species  reflect  a 
drier  environmental  situation,  since  both  assume  greatest  importance  in  the 
sagebrush  and  pinyon-juniper  types  (Table  3-7-4).  Average  forb  density  per 
.5  m2  for  the  ten  species  with  the  greatest  cover  was  12.7  plants.  Eriogonum 
umbel  1 atum  contributed  the  greatest  density,  4  plants  per  .5  m. 

The  mixed  brush  vegetation  type  showed  a  correlation  of  an  increase  in  cover 
with  increasing  elevation  and  a  response  to  differences  in  slope  and  aspect 
(Figure  3-7-7).  All  transects  sampled  below  7,300  ft  occurred  on  steep  north 
or  east  exposures.  The  serviceberry-Gambel  oak  association  occurred  above  the 
majority  of  the  serviceberry-snowberry  transects,  primarily  on  steep  north  and 
east- facing  slopes.  The  serviceberry-snowberry  association  shrub  stratum 
showed  a  much  wider  variability  in  cover  than  did  the  serviceberry-Gambel  oak 
association,  indicating  that  a  number  of  biotic  and  abiotic  factors  which  ate 
not  identified  here  are  contributing  to  the  relative  success  Oi  uns  aaso^iuuuu 


4)  Pinyon-Juniper  -  The  pinyon-juniper  type  was  sampled  with  7  perma¬ 
nent  and  44  non-permanent  transects.  Shrub  and  tree  strata  were  measured, 
when  present,  on  all  transects.  A  total  of  330  0.5  m2  quadrat  locations  was 
used  to  sample  the  herbaceous  stratum.  Seventy  of  these  quadrats  were  sampled 
3  times  on  the  7  permanent  transects.  Three  strata  and  85  species  were  iden¬ 
tified  for  the  pinyon-juniper  type:  2  species  in  the  mature  tree  stratum,  19 
species  in  the  shrub  stratum,  and  6  species  in  the  herbaceous  layer. 

Juniperus  osteosperma  and  Pinus  edulis  occurred  in  both  the  tree  and  shrub 

strata. 


The  pinyon-juniper  type  was  sampled  over  an  elevational  range  of  6,500  ft  to 
7,660  ft,  with  an  average  elevation  of  6,940  ft  for  the  transects  sampled 
(Table  3-7-6).  Thirty-nine  percent  of  the  transects  occurred  on  east-facing 
slopes,  23%  on  south  slopes,  22%  on  north  slopes,  and  16%  on  west  slopes.  The 
average  degree  of  slope  for  all  transects  was  7°. 
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Of  the  24  transects  occurring  within  the  mapped  area,  7 5^  were  sampled  on  the 
Rentsac  soil  series.  These  soils  are  shallow,  wel 1 -drained ,  and  are  formed 
from  sandstone.  They  occur  on  5  to  50%  slopes.  Thirteen  percent  of  the  tran¬ 
sects  occurred  on  rock  outcrops  or  Torri orthents .  The  slopes  range  from  12  to 
90%,  and  are  mainly  south-facing  along  many  of  the  drainages.  These  shallow 
soils  are  derived  from  sandstone  cliffs  or  platy  siltstone  outcroppings.  Eight 
percent  of  the  transects  occurred  on  a  combination  of  Rentsac  and  Redcreek  soil 
series.  Redcreek  soils  differ  from  Rentsac  soils  in  that  they  are  derived 
from  calcareous  sandstone  and  have  slopes  of  only  5  to  30%.  Four  percent  of 
the  transects  occurred  on  the  Rentsac,  Piceance  soil  association.  The  Piceance 
series  consists  of  moderately  deep,  well-drained  soils  formed  from  sandstone 
and  windblown  materials.  These  soils  are  on  upland  slopes  and  ridges  with 
slopes  of  5  to  15%. 


In  the  mature  tree  stratum  (Table  3-7-13)  two  species  contributed  21%  cover, 
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a  density  of  254  individuals  per  hectare,  and  a  basal  area  of  37  m  per  hectare 
Pinus  edulis  and  Juniperus  osteosoerra  shared  dominance  for  both  sampling 
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osteosperma ,  but  Juniperus  osteosperma  occurred  at  a  higher  relative  density 
(56%)  and  contributed  greater  relative  basal  area  (61%).  Juniperus  osteosperma 
constancy  was  equal  to  the  constancy  (83%)  of  Pinus  edul i s . 


Diameters  of  Juniperus  osteosperma  individuals  in  the  mature  class  (greater 
than  7.6  cm)  ranged  in  size  from  7.6  cm  to  103  cm,  measured  below  branch  point 
(Table  3-7-6).  The  largest  percentage  of  mature  class  trees  (50%)  were  found 
in  the  7.6-16,  16-24,  and  40-48  cm  size  classes.  When  the  mature  and  seedling¬ 
sapling  classes  were  combined,  the  largest  number  of  individuals  were  found  in 
0-7.6  cm  size  class,  or  29%  of  all  individuals  sampled. 


Diameters  of  Pinus  edulis  individuals  in  the  mature  class  ranged  in  size  ftom 
7.6  to  80  cm  measured  below  branch  point  (Table  3-7-6).  The  largest  percentage 
(60%)  of  mature  class  trees  were  found  in  the  7.6-24  cm  size  class.  When 
mature  and  shrub  seedling  classes  are  combined,  75%  of  all  trees  sampled 
occurred  in  the  0-7.6  cm  size  class. 


In  the  shrub-tree  seedling  stratum  (Table  3-7-19),  17  species  provided  11% 
total  cover,  and  a  total  density  of  3,745  individuals  per  hectare.  Artemi  si  a 
tridentata  was  the  dominant  species  in  all  transects,  providing  a  relative 
cover  of  44%,  relative  density  of  45%,  and  occurring  at  a  constancy  of  100%. 
Other  species  with  high  constancy  were  Pinus  edulis  and  Amelanchier  utahensis. 

3 

Mean  volume  for  the  dominant  species  Artemisia  tridentata  was  0.08  m  .  The 

3 

largest  species,  Amelanchier  utahensis,  was  estimated  at  0.40  m  .  Phenology 
for  the  dominant  species,  Artemisia  tridentata,  ranged  from  vegetative  and 
flower  formation  stages  in  May-June,  flower  formation  in  July,  and  flowering 
and  seed  formation  in  September.  Of  the  13  species  sampled  in  May-June,  13 
were  in  a  vegetative  state,  4  were  forming  flowers,  1  was  blooming,  and  1  was 
forming  seeds.  Of  the  11  species  sampled  on  the  July  transects,  3  were  in  a 
vegetative  state,  3  were  blooming  and  5  were  forming  fruits.  Of  the  16 
species  sampled  on  the  September  transects,  8  were  in  a  vegetative  state,  4 
were  blooming,  6  were  forming  seeds,  and  4  were  declining. 


In  the  herbaceous  stratum  (Table  3-7-20)  42  species  and  2  unknowns  contributed 
26%  to cal  cover  on  the  transects  sampled  during  May-June  137j.  ihe  com  inane  y 
species  were  three  grasses,  Agropyron  trachycaul urn,  Oryzopsis  hymenoides,  and 
Poa  sandbergii,  together  providing  a  relative  cover  of  46%.  The  three  domi¬ 
nants  occurred  at  constancies  of  100,  71,  and  57%,  respectively.  Other  species 
with  high  constancies  were  Phlox  hoodii  and  Haplopappus  nuttallii.  Of  the  42 
species  identified  during  May-June,  39  were  in  a  vegetative  state,  9  were 
forming  flowers,  3  were  blooming,  and  1  was  forming  seeds. 


Thirty-nine  species  contributed  6%  total  cover  during  July.  Three  grass 
species,  Agropyron  trachycaulum,  Oryzopsis  hymenoides,  and  Poa  sandbergii  again 
shared  dominance,  providing  a  relative  cover  of  38%.  A  highly  constant 
species  not  previously  recorded  in  the  pinyon-juniper  type  was  Cryptantha 
seri cea.  Seventy-three  percent  of  the  species  found  in  June  were  found  again 
during  the  July  sampling  period.  Maximum  forb  density  was  contributed  by 
Cryptantha  sericea  and  Sphaeralcea  coccinea,  both  occurring  at  1.3  individuals 
per  0.5  m  .  Generally,  low  sociability  values  for  forb  species  indicate  a 
dispersed  and  unaggregated  distribution  of  this  group.  Of  the  39  species  en¬ 
countered  during  July,  32  species  were  in  a  vegetative  state,  2  were  forming 
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flowers,  5  were  blooming,  3  were  forming  seeds,  6  were  dispersing  seeds,  and  2 
^  were  declining. 

Thirty-two  species  contributed  4%  cover  in  the  quadrats  sampled  during  September. 
Dominant  species  were  Agropyron  trachycaul urn  and  Poa  sandbergi i ,  together  pro¬ 
viding  a  relative  cover  of  38%.  Eighty-eight  percent  of  the  species  found  in 

September  were  also  found  in  duly.  Maximum  forb  density  was  contributed  by 

2 

Phlox  hoodi i ,  0.7  individuals  per  0.5  m  . 

Sociability  values  were  low  for  all  species  except  Sphaeralcea  coccinea, 
which  showed  a  clumped  distribution.  Of  the  32  species  encountered  during 
September,  24  were  in  a  vegetative  state,  1  was  forming  seeds,  2  were  dis¬ 
persing  seeds,  3  were  declining,  and  4  were  dead  or  dormant. 

a)  Associ ations  -  The  pinyon- juniper  type  is  represented  by 
three  major  variants  or  associations  on  the  study  area:  the  pinyon  pine 
(Pinus  edulis)  and  Utah  juniper  (Juniperus -osteosperma)  -  mixed  brush  asso¬ 
ciation;  the  pinyon  pine  (Pinus  edulis)  and  Utah  juniper  (Juniperus  osteosperma) 
P  woodland  (sparse  shrub  understory)  association;  and  the  Utah  juniper  (Juni perus 

osteosperma) -pi nyon  pine  (Pinus  edul i s )-big  sagebrush  (Artemisia  tridentata) 
association.  Transects  sampled  for  the  pinyon- juni per  .type  were  divided  into 
these  three  associations  on  the  basis  of  structural  and  compositional  criteria. 
Tree  and  shrub  data  were  synthesized  for  the  three  associations.  Herbaceous 
data  for  July  1975  were  presented  to  define  the  maximum  herbaceous  development 
for  the  season. 

The  pinyon  pine  (Pinus  edulis)  Utah  juniper  (Juniperus  osteosperma)  -  mixed 
brush  association  was  sampled  with  12  transects,  of  which  8  were  summarized 
for  1975.  The  herbaceous  stratum  was  measured  with  a  total  of  120  quadrat 
locations,  of  which  20  were  sampled  three  times.  Three  strata  and  36  species 
were  identified  in  the  pinyon-juniper-mixed  brush  association:  2  species  in 
the  tree  stratum,  15  species  in  the  shrub  stratum,  and  21  species  in  the  her¬ 
baceous  stratum.  Pinus  edulis  and  Juniperus  osteosperma  occurred  in  both  the 
tree  and  the  shrub  strata. 
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The  pinyon- juniper-mixed  brush  association  occupied  an  elevational  range  of 
6,620  to  7,660  ft  with  an  average  elevation  of  7,140  ft  (Figure  3-7-6).  • 

Sixty-six  percent  of  the  transects  occurred  on  east-facing  slopes,  17%  on 
south  slopes,  and  17%  on  north  slopes.  Average  slope  inclination  for  all  tran¬ 
sects  was  11°.  The  elevational  average  for  this  association  is  higher  than  the 
type  average  (7,140  vs.  6,939  ft),  and  occurs  on  steeper  slopes  than  the  type 
average  (11°  vs.  7°).  This  association  was  sampled  primarily  on  cooler  (north 
and  east)  slope  aspects.  This  association  occurred  primarily  on  Rentsac  soils. 

In  the  mature  tree  stratum  (Table  3-7-21)  two  tree  species  contributed  a  total 
cover  of  15%,  density  of  173  individuals  per  hectare,  and  provided  a  total 
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basal  area  of  23  m  per  hectare. 

In  the  shrub-tree  seedling  stratum  (Table  3-7-22)  the  primary  criteria  for 
distinguishing  this  association  are: 

•  The  occurrence  of  a  shrub  stratum  with  greater  than  10%  cover; 
t  of  this  shrub  cover,  Artemisia  tridentata  cannot  contribute 
more  than  50%  of  the  total  cover; 

t  shrub  species  are  characteristically  members  ofthe  mixed  brush  * 

type  ( Amel anchi er  utahensi s ,  Cercocarpus  montanus ,  Purshi a 
tri dentata) ,  but  composition  is  not  limited  to  these  species. 

Fifteen  species  contributed  a  total  cover  of  20%,  and  total  density  of  5,867 
individuals  per  hectare.  Of  the  transects  sampled  for  this  association, 

Amel anchi er  utahensi s  and  Artemisia  tri dentata  were  dominant  species,  providing 
a  relative  cover  of  72%,  a  relative  density  of  60%,  and  occurring  at  frequencies 
of  93%  and  98%,  respectively.  Other  species  occurring  at  frequencies  greater 
than  50%  were  Pinus  edul i s  ,  Juniperus  osteosperma ,  Chrysothamnus  viscidi fl orus , 
Purshia  tridentata,  and  Symphoricarpos  oreopnilus.  The  high  frequence's  of  both 
Pinus  edul i s  and  Juniperus  os tesoerma  indicate  substantial  reproduction  of 
these  species  in  these  stands.  Total  cover  and  total  density  for  this 
association  are  much  higher  than  the  type  average  (20  vs  11%  cover,  5,867  vs 
3,745  individuals  per  hectare). 


In  the  herbaceous  stratum  (Table  3-7-23)  21  soecies  contributed  a  total  cover 
of  4%  in  quadrats  sampled  in  July  for  this  association.  As^opyron^  ^r_^hj/_c_auJ^J£ 
was  the  dominant  species,  providing  a  relative  cover  of  32%.  Nearly  all 
herbaceous  species  occurred  at  low  densities;  no  species  exceeded  a  frequency 
greater  than  35%.  Astragalus  di versifol ius  contributed  the  maximum  density, 

5.2  individuals  per  .5  m^. 


The  pinyon  pine  (Pinus  edu1is)-Utah  juniper  ( Juniperus  osteosperma) -  big  sage¬ 
brush  (Artemesia  tridentata)  association  is  represented  by  14  transects,  of 
which  8  were  summarized  for  1975.  The  herbaceous  stratum  was  measured  with 
a  total  of  90  quadrat  locations,  of  which  30  were  sampled  three  times.  Three 
strata  and  40  species  were  identified  in  the  pinyon-juniper-big  sagebrush 
association:  2  species  in  the  tree  stratum,  14  species  in  the  shrub  stratum, 

and  26  species  in  the  herbaceous  stratum  (July  sampling  period  only).  Pi nus_ 
edulis  and  Juniperus  osteosperma  occurred  in  both  the  tree  and  the  shrub  strata. 


The  pinyon-juniper-big  sagebrush  association  occupied  an  elevational  range 
of  1  ,982  m  (6,500  ft)  to  2,268  m  (7,440  ft),  with  an  average  elevation  of 
2,018  m  (6,620  ft)  (Figure  3-7-6).  Thirty-six  percent  of  the  transects  occurred 
on  east-facing  slopes,  36%  on  south  slopes,  14%  on  north  slopes,  and  14. o  on 
west  slopes.  Average  slope  inclination  for  all  transects  was  4°.  The  eleva¬ 
tional  average  for  this  association  is  lower  than  the  type  average  (2,018  m 
(6,620  ft)  vs  2,115  m  (6,939  ft)),  and  occurs  on  gentler  slopes  than  the  type 
average  (4°  vs  7°).  This  association  was  found  predominantly  on  south  and 
east  aspects,  but  does  not  appear  to  be  strongly  influenced  by  slope  aspect 
because  of  gentle  slope  inclinations. 


Transects  sampled  in  this  association  occurred  primarily  on  the  Rentsac  soil 
series . 


In  the  mature  tree  stratum  (Table  3-7-21),  two  tree  species  contributed  a  total 
cover  of  21%,  a  total  density  of  300  individuals  per  hectare,  and  a  total  basal 
area  of  25  m2  per  hectare.  Juniperus  osteosperma  was  the  dominant  species 
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with  relative  cover  of  55%,  and  a  relative  density  of  60%.  This  species  also 
occurred  at  the  highest  constancy.  The  totals  summarized  above  are  very 
similar  to  the  type  averages  for  these  parameters. 

In  the  shrub-tree  seedling  stratum  the  primary  criteria  for  distinguishing 
this  association  are: 

•  the  occurrence  of  shrub  stratum  with  6%  or  greater  cover; 

•  strong  dominance  of  the  shrub  stratum  by  Artemisia  tridentata 
(greater  than  50%  of  the  total  cover); 

•  the  occurrence  of  other  species  commonly  associated  with 
Artemisia  tridentata  (Chrysothamnus  viscidiflorus  and  Purshia 
tridentata ) . 

Fourteen  species  contributed  a  total  cover  of  9%,  and  a  density  of  4,788 
individuals  per  hectare.  The  dominant  species  was  Artemisia  tridentata  with 
a  relative  cover  of  79%,  and  relative  density  of  53%.  Other  species  occurring 
at  high  frequencies  included  Chrysothamnus  viscidiflorus,  Pinus  edulj_s  and 
Juniperus  osteosperma.  Densities  of  both  -Pinus  edul i s  and  Juni perus  osteosperm ai 
are  higher  than  in  the  juniper-pinyon-mixed  brush  association,  indicating 
greater  reproduction  in  stands  dominated  by  sagebrush.  .Total  cover  and  total 
density  for  this  association  are  similar  to  the  type  averages  for  these 
parameters. 

In  the  herbaceous  stratum  (Tables  3-7-23),  26  species  contributed  a  total  cover 
of  8%  for  the  July  sampling  period.  Agropyron  trachycaulum  was  the  dominant 
species,  with  a  relative  cover  of  15%.  Of  the  10  species  with  the  greatest 
cover,  no  species  occurred  at  a  frequency  greater  than  53%.  Cryptantha  sericea 
contributed  the  greatest  forb  density,  2.9  individuals  per  .5  m^.  Total  cover 
was  higher  than  the  type  average  for  July  (8  vs  6%). 

The  pinyon  pine  (Pinus  edu1is)-Utah  juniper  (Juniperus  osteosperma)  woodland 
association  is  represented  by  25  transects,  of  which  9  were  summarized  for  1975. 
The  herbaceous  stratum  was  measured  with  a  total  of  180  quadrat  locations,  of 
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which  20  were  sampled  3  times  during  1975.  Three  strata  and  39  species  were 
identified  in  the  pinyon-juniper  woodland  association:  2  species  in  the  tree 
stratum,  15  species  in  the  shrub  stratum,  and  25  species  in  the  herbaceous 
stratum  (July  sampling  period  only). 

The  pinyon-juniper  woodland  association  occupied  an  elevational  range  of 
1,993  m  (6,540  ft)  to  2,556  m  (7,400  ft),  with  an  average  elevation  of 
2,103  m  (6,900  ft)  (Figure  3-7-6).  Twenty-eight  percent  of  the  transects 
occurred  on  north-facing  slopes,  24%  on  east-facing  slopes,  24%  on  south 
slopes,  and  24%  on  west  slopes.  Average  slope  inclination  for  all  transects 
was  7°.  The  elevational  average  for  this  association  is  nearly  the  same  as 
the  type  average  (2,103  m  (6,900  ft)  vs  2,115  m  (6,939  ft)),  anc/  degree  of 
slope  is  the  same  as  the  type.  This  association  did  not  show  a  strong  tendency 
to  occur  on  particular  slope  aspects. 

Transects  sampled  in  this  association  occurred  primarily  on  Rentsac  soils 
and  on  rock  outcrops. 

In  the  mature  tree  stratum  (Table  3-7-21),  two  tree  species  contributed  a  total 
cover  of  27%,  total  density  of  283  individuals  per  hectare,  and  provided  a  total 
basal  area  of  60  m^  per  hectare.  Pinus  edul  is  contributed  the  highest  relative 
basal  area;  Juniperus  osteosperma  occurred  at  the  highest  relative  density. 

The  total  values  above  are  similar  to  the  type  average  for  cover  and  density, 
but  are  much  higher  for  total  basal  area  (60  vs  37-39  m  per  hectare),  indicating 
the  presence  of  a  number  of  large  trees. 

In  the  shrub-tree  seedling  stratum  (Table  3-7-22),  the  primary  criterion  for 
distinguishing  this  association  is  the  occurrence  of  a  shrub  stratum  with 
less  than  6%  cover. 

Fifteen  species  contributed  a  total  cover  of  3%  and  a  density  of  1,427  indivi¬ 
duals  per  hectare.  Purshia  tridentata  was  the  dominant  species,  with  a  relative 
cover  of  28%,  and  a  relative  density  of  23%.  Other  species  occurring  at  high 
frequencies  and  densities  were  Artemisia  tridentata,  Pjjijus  edul i s ,  and  Cercocarpus 
montanus.  Densities  of  Pinus  edu 1 i s  and  Juni perus  osteosperma  were  lower  than 
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the  density  of  these  species  in  the  pinyon-juni per-big  sagebrush  association, 
indicating  possible  inhibition  of  establishment  by  the  generally  larger  trees  in 
this  association.  Total  cover  and  total  density  values  are  lower  for  shrubs 
than  for  the  type  as  a  whole. 

In  the  herbaceous  stratum  (Table  3-7-23),  24  species  contributed  a  total  cover 

of  4 %.  Poa  sandbergii  was  the  dominant  species,  providing  relative  cover  of 

28%.  Another  species  occurring  at  relatively  high  frequencies  was  Agropyron 

trachycaul urn.  Maximum  forb  density  was  provided  by  Cryptantha  sericea,  3.8 
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individuals  per  0.5  m  .  Total  cover  and  species  diversity  were  similar  to 
the  type  average  for  July. 

The  pinyon-juniper  type  occupied  greater  diversity  of  topographical ly  different 
sites  than  any  other  type  sampled.  In  general,  pinyon-juniper  stands  occurred 
in  the  following  types  of  sites: 

t  Along  gently  sloping  ridges  generally  inclined  to  the  east 
(84  Mesa,  Wolf  Ridge,  Dead  Horse  Ridge).  Soils  range  from 
shallow  to  deep. 

•  On  steep  north-facing  and  south-facing  slopes  above  the 

gulches  dissecting  the  study  area.  Soils  range  from  extremely 
shallow  to  rocky  outcrops.  Based  on  the  variability  of 
these  factors,  transects  were  divided  into  groups  according 
to  degree  of  slope  and  aspect,  and  into  the  major  associations 
based  on  structural  and  compositional  criteria. 


Figures  3-7-8  and  3-7-9  illustrate  changes  in  cover  and  density  for  shrub 
and  tree  strata  for  the  pinyon-juniper  type  in  relation  to  elevation.  Average 
cover  and  density  values  for  both  strata  were  calculated  for  each  500  ft  interval 
of  the  range  of  this  type  in  the  study  area.  Also  plotted  were  average  cover 
and  density  for  transects  occurring  on  north  slope  aspects  (defined  as  315-90°) 
and  south  aspects  (defined  as  91-314°),  and  the  occurrence  of  these  transects 
on  relatively  level  slopes  (less  than  5°  slopes),  or  on  steeper  terrain 
(greater  than  5°  slopes).  Although  variance  was  high  for  all  data,  the  general 
pattern  indicated  that  shrub  cover  was  relatively  uniform  (approximately 
7.5-13%)  with  an  increase  in  elevation,  although  showing  very  high  variance  ^ 
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in  the  2,134  m  (7,000  ft)  to  2,210  m  (7,250  ft)  range.  Shrub  density  ranged 
around  4,500  individuals  per  hectare  at  the  lower  elevations  (1,931  m  (6,500  ft) 
to  2,057  m  (6,750  ft)),  but  then  dropped  sharply  in  the  2,057  m  (6,750  ft) 
to  2,210  (7,250  ft)  range  to  2,500  to  3,000  individuals  per  hectare  and 
increased  to  more  than  5,000  individuals  per  hectare  in  transects  above 
2,210  m  (7,500  ft).  Tree  cover  increased  from  approximately  20%  between 
1,981  m  (6,500  ft)  and  2,057  m  (6,750  ft)  to  nearly  30%  between  2,134  m(7,000  ft) 
and2,210  m  (7,250  ft)  then  dropped  sharply  to  less  than  23%  above  2,210  m 
(7,250  ft).  No  strong  correlations  between  cover  and  density  for  shrubs  and 
trees  with  slope  and  aspect  were  apparent  from  the  data.  The  pattern  of  these 
data  was  similar  to  results  obtainedby  West,  et  al .  (1975)  in  an  ordination 
of  pinyon-juniper  transects  in  the  Great  Basin  and  Colorado  Plateau.  They 
found  that  a  maximum  tree  cover  for  pinyon  and  juniper  occurred  2,200  m 
(approximately  7,200  ft).  A  nearly  identical  result  was  obtained  in  this 
study,  with  maximum  average  tree  cover  for  transects  sampled  occurring  at 
approximately  2,195  m  (7,200  ft).  West,  et  al .  (1975)  found  that  shrub  stratum 
cover  dropped  to  less  than  1%  at  the  point  of  maximum  tree  cover.  Shrub  cover 
did  not  show  a  corresponding  drop  at  the  point  of  maximum  tree  cover.  Shrub 
^  cover  did  not  show  a  corresponding  drop  at  the  point  of  maximim  tree  cover  in 

the  study  area,  remaining  above  5%.  Density  data  for  the  study  area  indicated 
that  a  large  drop  in  density,  for  shruabs  occurred  at  the  point  of  maximum 
tree  cover,  implying  that  shrub  cover  may  have  largely  been  provided  by 
large,  widely  spaced  shrubs. 

Changes  in  cover  with  elevation  in  relation  to  structure  and  composition  of 
associations  identified  in  the  study  area  are  discussed  below.  Figures  3-7-10, 
3-7-11,  and  3-7-12  present  shrub  and  tree  cover  of  individuals  transects,  with 
the  addition  of  slope  inclination  and  aspect  information.  Ordination  by 
structural  and  compositional  criteria  against  elevation  explained  some  of  the 
variability  in  the  data  which  was  not  apparent  from  the  ordination  of  the 
type  as  a  whole. 

The  pinyon-juniper  woodland  (sparse  understory)  association  (Figure  3-7-10) 
show  a  very  wide  elevational  occurrence,  with  a  maximum  number  of  transects 
occurring  between  2,104  m  (6,800  ft)  and  2,210  (7,250  ft).  The  juniper- 
^  pi nyon-woodl and  association  shows  the  highest  average  tree  cover  of  any 
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association,  and  the  lowest  shrub  cover,  indicating  a  strong  influence  on  the 
understory  by  larger  pinyon  and  juniper  trees.  Cover  is  not  strongly  correlated 
with  increase  in  basal  area,  nor  is  it  strongly  correlated  with  an  increase 
in  density. 

The  pinyon-juniper-mixed  brush  association  (Figure  3-7-11)  shows  a  very  wide 
elevational  distribution,  but  the  majority  of  transects  sampled  occurred 
above  2,134  m  (7,000  ft).  Those  occurring  below  2,195  m  (7,200  ft)  appear  to 
be  influenced  by  slope  aspect  and  slope  inclination:  all  transects  occurred 
on  steeper  (greater  than  5°  slopes),  and  cooler  (north  and  east  exposures) 
slopes.  In  general,  the  occurrence  of  high  shrub  cover  is  correlated  with  low 
tree  cover,  indicating  either  disturbed  sites,  or  areas  transitional  toward 
mixed  brush  stands. 

There  appears  to  be  some  correlation  between  the  occurrence  of  the  pinyon- 
juniper-big  sagebrush  association  (Figure  3-7-12)  with  elevation,  with  most 
transects  sampled  occurring  below  2,066  (6,775  ft).  A  few  transects  with 
understories  dominated  by  sagebrush  were  encountered  above  2,256  m  (7,400  ft), 
indicating  intergradation  with  upland  sagebrush  stands  at  the  upper  limits  of 
pinyon-juniper  distribution. 

West,  et  al.  (1975)  also  found  that  cover  values  for  sagebrush  increased  at 
the  upper  limits  of  the  pinyon-juniper  type  in  transects  sampled  in  the  Great 
Basin  and  Colorado  Plateau. 

5)  Sagebrush  -  The  sagebrush  type  was  sampled  with  7  permanent 
and  41  non-permanent  transects.  Shrub  and  tree  strata  when  present  were  measured 
on  all  transects.  A  total  of  300,  0.5  m2  quadrat  locations  was  used  to  sample 
the  herbaceous  stratum.  Seventy  of  these  quadrats  were  sampled  three  times  on 
the  seven  permanent  transects.  Three  strata  and  117  species  were  identified  for 
the  sagebrush  typ:  2  species  in  the  mature  tree  stratum,  17  species  in  the 
shrub  stratum,  and  100  species  in  the  herbaceous  layer.  Pi  nus  edul  i_s_  and 
Juniperus  osteosperma  occurred  in  both  the  tree  and  shrub  strata. 


C 
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The  sagebrush  type  was  sampled  over  an  elevational  range  of  1,957  m  (6,420  ft) 
to  2,616  m  (8,580  ft)  with  an  average  elevation  of  2,165  m  (7,100  ft)  for 
the  transects  sampled  (Figure  3-7-6).  Thirty-three  percent  of  the  transects 
occurred  on  north-facing  slopes,  30%  occurred  on  east-facing  slopes,  17%  occurred 
on  south  slopes,  and  20%  occurred  on  west  slopes.  The  average  degree  of  slope 
for  all  transects  was  4°. 

Thirty-five  percent  of  the  23  transects  sampled  within  the  mapped  area 
occurred  on  the  Glendive  soil  series.  These  are  deep,  wel  1 -drained  valley 
soils  formed  in  alluvial  material  with  slopes  of  2  to  9%.  Thirty  percent  of 
the  transects  occurred  in  Rentsac  soils.  These  are  shallow,  wel 1 -drained , 
sandstone-derived  soils  on  foothills  with  slopes  of  5  to  50%.  Twenty-six 
percent  of  the  transects  occurred  on  a  combination  of  Rentsac  and  Piceance 
soils.  The  Piceance  soils  are  moderately  deep , wel 1 -drai ned  upland  soils 
derived  from  sandstone  and  windblown  materials  on  ridges  and  slopes  of 
5  to  15%.  Four  percent  of  the  transects  occurred  on  rocky  outcrops  and 
Torriorthent  soils.  These  shallow  soils  are  derived  from  sandstone  cliffs 
or  platy  silstone  outcrops  on  south-facing  slopes  of  many  drainages.  These 
slopes  are  usually  steep,  ranging  from  12  to  90%. 

Mature  trees  of  Pinus  edulis  and  Juniperus  osteosperma  contributed  zero  total 

cover,  a  total  density  of  two  individuals  per  hectare,  and  a  total  basal 

2 

area  of  0.27  m  per  hectare.  Juniperus  ostepsperma  occurred  at  a  slightly 
higher  constancy  than  Pinus  edulis  (8  vs,  4)  (Table  3-7-24). 

In  the  shrub  stratum  (Table  3-7-25),  17  species  provided  34%  total  cover,  and 
total  density  of  13,925  individuals  per  hectare.  Artemisia  tridentata  was 
the  dominant  species  contributing  73%  rleative  cover,  and  relative  density 
of  59%.  Artemisia  tridentata  occurred  at  a  constancy  of  100%.  Other  species 
with  a  high  constancy  were  Chrysothamnus  vi sci dif 1 orus  and  Amelanchier 

3 

utahensis.  Mean  volume  for  Artemesia  tridentata  was  0.20  m  ;  the  largest 

3 

species,  Amelanchier  utahnesis,  was  estimated  at  2.17  m  .  Phenology  for  the 
dominant  species,  Artemisia  tridentata,  ranged  from  vegetative  in  May-June, 
flower  formation  during  July,  and  flowering,  seed  formation,  and  dissemination 
during  September.  Of  the  14  species  sampled  in  May-June,  13  were  in  a 
vegetative  state,  2  were  leafing  out,  and  2  were  dormant.  Of  the  10  species 
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sampled  in  July,  5  were  in  a  vegetative  state,  3  were  forming  flowers, 

1  was  flowering,  and  2  were  forming  seeds  or  fruits.  Of  the  14  species 
sampled  in  September,  10  were  in  a  vegetative  state,  4  were  flowering,  4 
were  forming  seeds,  6  were  disseminating  seeds,  and  3  species  were  declining. 

In  the  herbaceous  stratum,  62  species  contributed  7%  total  cover  during 
May-June.  The  dominant  species  were  a  grass,  Poa  sp. ,  and  a  perennial  forb, 
Phlox  hoodii.  Together  these  two  species  contributed  relative  cover  of 
33%,  and  occurred  at  constancies  of  86  and  14%,  respectively.  Other 
species  showing  relatively  high  cosntancies  were  Agropyron  sp.  and  SJ_symbrijjm 
Sp.'  Of  62  species  identified  during  May-June,  2  were  emerging  from  the 
soil,  53  were  in  a  vegetative  state,  17  were  forming  flowers,  5  were  flowering 
and  1  was  forming  seeds. 

During  July,  60  species  contributed  17%  cover.  Dominant  species  were  two 
grasses,  Poa  sandbergi i  and  Agropyron  smithii,  and  a  forb,  Lupinus  caudatus. 
The  three  species  together  contributed  a  relative  cover  of  34%,  and  occurred 
at  constancies  of  43,  86,  and  43%  respectively.  Other  species  with  high 
constancies  were  Phlox  longifolia,  Crypthntha  sericea,  and  Chenopodi urn 
fremontii .  Sixty-one  percent  of  the  species  found  in  the  June  quadrats 
were  again  encountered  in  July.  Gal i urn  boreal e  contributed  maximum  forb 
density,  2.9  individuals  per  0.5  m2.  Generally  low  sociability  values  for 
all  species  except  Galium  boreal e  and  Erigeron  speciosus  indicate  a  generally 
dispersed,  and  non-aggregated  distirubtion  pattern  for  herbaceous  forbs. 

Of  the  60  species  encountered  during  July,  32  were  in  a  vegetative  state, 

12  were  forming  flowers,  16  were  flowering,  16  were  forming  seeds,  12 
were  dispersing  seeds,  and  6  were  declining. 

Forty-three  species  contributed  a  total  cover  of  14%  during  September. 

Dominant  species  over  the  type  were  Poa  sandbergi i ,  Koeleria  gracilis,  and 
Lupinus  caudatus,  together  providing  21%  relative  cover,  and  occurring 
at  a  constancy  of  50%  for  all  three  species.  Other  highly  constant  species 
were  Oryzopsis  hymenoides,  and  a  species  of  moss.  Seventy-nine  percent  of 
the  species  found  in  September  were  also  found  in  the  July  transects. 

Galium  boreale  contributed  maximum  forb  density,  2.6  individuals  per  0.5  m  . 
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Sociability  values  were  low  for  all  species  except  Gal  jug  boreale  and  Lepidjum 
montanum,  which  grew  in  clumps.  Of  the  43  species  encountered  during 
September,  30  were  in  a  vegetative  state,  5  were  dispersing  seeds,  9  were 
declining,  and  6  were  dormant  or  dead. 


a)  Associations  -  The  sagebrush  type  is  represented  by  four 
major  variants  or  associations  on  the  study  area:  the  bottomland  big 
sagebrush  association,  the  upland  big  sagebrush  association,  the  rabbitbrush 
association,  and  the  greasewood  association. 


Transects  sampled  for  the  sagebrush  type  were  divided  into  these  four 
associations  on  the  basis  of  structural,  compositional,  topographic  and 
successional  criteria.  Tree  and  shrub  data  were  synthesized  for  the  upland 
and  bottomland  sagebrush  associations.  Herbaceous  data  for  July  were 
presented  to  define  the  maximum  herbaceous  development  for  the  season  for 
these  two  associations.  The  rabbitbrush  and  greasewood  associations, 
because  of  their  treatment  as  types  in  the  past,  were  treated  separately 
as  types  in  the  sections  that  follow.  The  relationships  between  these  . 
associations,  and  the  sagebrush  type,  are  discussed  under  separate  sections 


The  bottomland  big  sagebrush  association  is  represented  by  17  transects,  of 
which  9  are  summarized.  The  herbaceous  stratum  was  measured  with  a  total 
of  110  quadrat  locations,  of  which  30  were  sampled  3  times.  Two  strata 
and  33  species  were  identified  for  the  bottomland  big  sagebrush  association 
12  shrub  species,  and  21  herbaceous  species  (July  sampling  period  only). 


The  bottomland  big  sagebrush  association  occupied  an  elevational  range  of 
1,957  (6,420  ft)  to  2,371  (7,780  ft),  with  an  average  elevation  of  2,104  m 
(6,900  ft).  Forty-one  percent  of  the  transects  occurred  on  north-facing  . 
slopes,  3111  on  west  slopes,  24:1  on  east  slopes,  and  3T  on  south  slopes. 
Average  slope  inclination  for  all  transects  was  4°.  The  elevational 
average  for  this  association  is  lower  than  for  the  type  as  a  whole  (2,104  m 


(6,900  ft)  vs.  2,165  m  (7,100  ft)),  and  slope  inclination  is  the  same  as 
that  for  the  type.  Transects  sampled  in  this  association  occurred 
primarily  on  Glendive  soils. 
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The  primary  criterion  used  to  distinguish  this  association  is  the  occurrence 
of  sagebrush-dominated  areas  on  valley-bottom  or  alluvial  soils  (Table  ^ 

3-7-27).  Bottomland  sage  associations  are  generally  distinguished  from 
adjacent  upland  sage  associations  by  the  taller  stature  of  big  sagebrush, 
and  the  frequent  presence  of  shrub  species  adapted  to  saline  or  alkaline 
soils  (Sarcobatus  vermiculatus ,  Atrip! ex  confertifol ia) . 

Twelve  species  contributed  a  total  cover  of  43%,  and  a  total  density  of 
18,880  individuals  per  hectare.  Artemisia  tridentata  was  the  dominant 
species,  providing  a  relative  cover  of  73%,  a  relative  density  of  56%  and 
occurred  at  a  frequency  of  100%.  Other  highly  frequent  species  were 
Chrysothamnus  vi scidiflorus  and  Symphoricarpos  oreophilus.  Total  cover  and 
density  for  this  association  was  higher  than  for  the  type  as  a  whole 
(43  vs.  34%  cover,  18,880  vs,  14,000  individuals  per  hectare). 

Twenty  one  species  contributed  a  total  herbaceous  stratum  cover  of  5,3 
during  July,  1975.  Agropyron  smithii  and  Elymus  cinereus  were  the  dominant 
species,  providing  relative  cover  of  64%,  and  occurring  at  frequencies 
of  20  and  17%,  respectively.  Other  frequent  species  with  lower  cover  § 

values  were  Sitanion  longifol ium  and  Lepidium  perfoliatum.  Of  the  ten 
species  with  the  greatest  cover,  5  were  annual  sepcies.  Lepidium  perfoliatum 
contributed  the  maximum  forb  density,  4.3  individuals  per  0.5  m  .  Total 
cover  values  were  less  than  for  the  type  as  a  whole  during  July  (5  vs.  17%) 

(Table  3-7-28). 

The  upland  big  sagebrush  association  is  represented  by  31  transects 
of  which  16  were  summarized  for  1975.  The  herbaceous  stratum  was 
measured  with  a  total  of  190  quadrat  locations  of  which  40  were  sampled 
3  times  during  1975.  Two  strata  and  66  species  were  identified  for  the 
upland  big  sagebrush  association:  15  shrub  species  and  51  herbaceous 
species. 

The  upland  big  sagebrush  association  occupied  an  elevational  range  of 
1,981  m  (6,500  ft)  to  2,601  m  (8,530  ft),  ”with  an  average  elevation  of 
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2,195  m  (7,200  ft)  (Figure  3-7-6).  Forty-one  percent  of  all  transects 
occurred  on  north-facing  slopes,  31%  on  west  slopes,  24%  on  east  slopes, 
and  3%  on  south  slopes.  Average  slope  inclination  for  all  transects  was 
4°.  The  elevational  average  for  this  association  is  slightly  higher  than 
the  type  average  (2,195  m  (7,200  ft)  vs.  2,165  m  (7,100  ft)),  and  degree 
of  slope  is  the  same  as  that  for  the  type.  Transects  sampled  in  this 
association  occurred  primarily  on  Rentsac  and  Rentsac-Piceance  soils. 

The  primary  criterion  used  to  define  this  association  is  the  occurrence 
of  sagebrush-dominated  areas  on  gentle  valley  side  slopes,  and  on  ridgetops. 
Upland  sagebrush  associations  are  further  distinguished  from  adjacent 
bottomland  sagebrush  associations  by  their  generally  lower  stature,  and 
the  frequent  presence  of  shrub  species  that  are  constituents  of  the  mixed 
brush  and  pinyon-juniper  types. 


Fifteen  species  contributed  a  total  cover  of  30%,  and  total  density  of 
9,345  individuals  per  hectare.  Artemisia  tridentata  was  the  dominant 
species,  providing  a  relative  cover  of  73%,  relative  density  of  60%,  and 
occurring  at  98%  frequency.  Other  frequent  species  were  Chrysothamnus 
visicidiflorus,  Amelanchier  utahnesi s ,  and  Symphori carpos  oreophilus.  The 
presence  of  young  Pinus  edulis  and  Juniperus  osteosperma  indicates  the 
capacity  of  these  species  to  successfully  invade  upl and -sagebrush  areas. 
Total  cover  was  similar  and  total  density  less  than  the  type  as  a  whole 
( '9,345  vs  14,000). 


Fifty-one  species  contributed  a  total  herbaceous  stratum  cover  of  26% 

during  July  1975  (Table  3-7-28).  Lupinus  caudatus  and  Poa  sandbergii  were 

the  dominant  species  showing  high  frequency  on  these  transects  was 

Agropyron  smithii.  Of  the  10  species  with  greatest  cover,  all  10  are 

perennial  species.  Galium  boreale  contributed  maximum  forb  density,  10.1 

'  2 

indi vidiual  per  0.5m. 


Due  to  differences  in  physiognomy,  stand  density,  and  cover,  the  transects  in 
the  sagebrush  type  were  divided  between  upland  and  bottomland  stands  for 
graphical  presentation  (Figures  3-7-13  and  3-7-14).  Shrub  and  herbaceous 
cover  were  plotted  alone  against  elevation,  since  no  transects  were  taken  on 
steep  slopes  and  no  strong  tendency  for  transect  slope  aspects  to  be  grouped 
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around  particular  directional  quardrants  were  apparent  from  the  data. 

Shrub  cover  showed  great  variability  for  both  bottomland  and  upland  a  # 

associations.  Mean  cover  and  elevation  and  their  standard  deviations  were 
calculated  for  each  500  ft  interval  for  the  plotted  points.  The  mean 
cover  values,  although  showing  great  variance,  indicate  that  there  may  be 
a  tendency  for  upland  sagebursh  shrub  cover  to  increase  slightly  with 
altitude,  from  approximately  2,200  in  per  hectare  at  2,012  m  (6,600  ft) 
to  2,750  m2  per  hectare  at  2,332  m  (7,650  ft).  The  bottomland  sagebrush 
stands  showed  no  consistent  responses  to  altitude.  The  variability  in 
bottomland  sagebrush  stands  may  be  related  in  part  to  the  differential 
proximity  of  the  root  systems  of  sampled  plants  to  deep  sources  of  water 
along  gully  bottoms  as  well  as  the  factor  of  human  and  animal  disturbance 
along  valley  bottoms.  The  major  observation  that  can  be  drawn  from  the 
shrub  cover  data  is  the  much  higher  cover  of  the  bottomland  sage  association 
over  the  upland  sage  association.  Herbaceous  cover  in  the  bottomland 
sage  association  is  uniformly  low,  but  herbaceous  cover  generally  increases 
with  altitude  in  the  upland  sagebrush  transects,  whcih  may  be  a  response 
to  greater  precipitation  and  generally  lower  shrub  competition. 

# 

6)  Greasewood  -  The  greasewood  type  was  sampled  with  3 

permanent  and  10  non-permanent  transects.  Shrub  and  tree  strata,  when 

2 

present,  were  measured  on  all  transects.  A  total  of  70  0.5  m  quadrats 
were  used  to  sample  the  herbaceous  stratum.  Thirty  of  these  quadrats 
were  sampled  3  times  on  the  3  permanent  transects.  Two  strata  and  26 
species  were  identified  for  the  greasewood  association  type:  7  species 
in  the  shrub  stratum,  and  19  species  in  the  herbaceous  layer. 

Greasewood  occurs  as  small  isolated  patches  within  the  bottomland  sagebrush 
association.  Because  of  the  limited  distribution  of  this  type  and  its 
close  relationship  with  sagebrush  communities,  the  greasewood  type  is  also 
considered  an  association  within  the  sagebrush  type  within  the  boundaries 
of  the  study  area. 

The  greasewood  type  was  sampled  over  an  elevational  range  of  1,890  m  (6,200  ft) 
to  2,134  m  (7,000  ft),  with  an  average  elevation  of  1,996  m  (6,550  ft)  for 
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the  transects  sampled  (Figure  3-7-6).  Forty-six  percent  of  the  transects 
occurred  on  south-facing  slopes,  38%  on  east  slopes,  and  16%  on  north  slopes. 
The  average  degree  of  slope  for  all  transects  was  2°. 


Of  the  four  transects  occurring  within  the  mapped  area,  75%  occurred  in 
the  Glendive  soil  series.  These  soils  are  deep,  well-drained,  and  formed 
in  alluvial  materials.  They  are  in  valleys  with  slopes  of  2  to  9%. 
Twenty-five  percent  of  the  transects  occurred  on  the  Harve  soil  series. 

These  soils  are  deep,  wel 1 -drained,  and  formed  in  calcareous  mixed  alluvium. 
They  occur  on  flood  plains  and  low  terraces  with  slopes  of  0  to  8%. 


In  the  shrub-tree  seedling  stratum  (Table  3-7-29),  5  species  contributed 
44%  total  cover  and  total  density  of  9,504  individuals  per  hectare. 
Artemisia  tridentata  and  Sarcobatus  vermiculatus  were  the  dominant  species, 
together  contributing  a  relative  cover  of  91%,  and  relative  density  of  79%. 
Both  species  occurred  at  a  constancy  of  100%.  Other  frequent  associates 
were  Chrysothamnus  nauseosus,  Chrysothamnus  viscidiflorus,  and  Atrip! ex 
confertifol ia.  Estimated  mean  volume  of  Sarcobatus  vermiculatus  was 
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0.65  hi  ;  Artemisia  tridentata  was  estimated  at  0.16  in  ,  indicating  the 
larger  size  of  the  Sarcobatus.  One  of  the  dominant  species,  Sarcobatus 
vermi cul atus ,  was  vegetative  during  May-June  and  July,  and  was  disseminating 
seeds  in  September.  Of  the  5  species  sample  during  May-June,  all  were  in 
a  vegetative  state.  Of  the  4  species  sampled  during  July,  2  were  in  a 
vegetative  state,  and  2  were  forming  flowers.  Of  the  3  species  encountered 
in  September,  1  was  blooming,  2  were  forming  seeds,  and  1  was  disseminating 
seeds. 


In  the  herbaceous  stratum  (Table  3-7-30),  11  species  contributed  12 h  cover 
during  May-June.  Two  annual  forbs,  Lappula  redowskii  and  Chenopodi urn 
fremontii,  were  the  predominant  species  over  the  type,  contributing, 
relative  cover  of  47%.  Other  species  with  high  constancies  were  Des_curain.i_a 
pi nnata  and  Aqropyron  smithii.  Of  the  11  species  sampled  in  May-June,  6 
were  in  a  vegetative  state  and  3  were  forming  flowers. 
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Thirteen  species  contributed  29%  cover  during  July  1975.  An  annual  forb, 

Kochi  a  iranica,  was  the  dominant  species,  with  a  relative  cover  of  32%. 

Other  species  with  high  constancy  in  this  type  were  Chenopodium  album, 

Aqropyron  smithii,  and  Chenopodium  fremontii.  Eighty-two  percent  of  the 
species  encountered  in  May-June  were  found  again  in  July.  Sociability 
values  were  high  for  Kochi  a  i rani ca ,  Chenopodi urn  al bum ,  and  Chenopodi uin 

fremontii,  indicating  a  clumped  distribution  for  these  species.  Kochia 

-  '  ...  2 

iranica  contributed  the  maximum  forb  density,  35.1  individuals  per  0.5  m 

Of  the  13  species  sampled  in  July,  8  were  in  a  vegetative  state,  2  were 

forming  flowers,  3  were  forming  seeds,  and  2  were  declining. 

Thirteen  species  contributed  a  total  cover  of  17%  during  September  1975. 

Kochia  iranica  and  Chenopodium  fremontii  were  the  dominant  species  over 
the  type,  providing  a  relative  cover  of  55%,  and  occurring  at  constancies 
of  33  and  100%.  Density  of  Kochia  iranica  and  Chenopodium  fremontii  remained 
high,  in  concordance  with  previous  sampling.  Of  the  13  species  sampled 
during  September,  7  were  in  a  vegetative  state,  1  was  flowering,  1  was 
forming  and  disseminating  seeds,  and  5  species  were  declining  or  dormant. 

0 

7)  Rabbitbrush  -  The  rabbitbrush  type  was  sampled  during 
W  1974  and  1975  with  two  permanent  and  nine  non-permanent  transects.  Shrub 
and  tree  strata  were  measured  on  all  transects.  A  total  of  70,  0.5  m^  quadrats 
were  used  to  sample  the  herbaceous  stratum.  Twenty  of  these  quadrats  were 
sampled  three  times  on  two  permanent  transects.  Two  strata  and  33  species 
were  identified  for  the  rabbitbrush  type:  7  species  in  the  shrub  stratum, 
and  26  species  in  the  herbaceous  layer. 

The  rabbitbrush  communities  sampled  in  the  study  area  represent  a  serai 
stage  in  the  bottomland  sagebrush  association.  Field  observations  and 
previous  work  in  this  area  (Vories,  1972)  indicate  that  high  density  rabbit¬ 
brush  stands  are  the  result  of  rapid  invasion  by  rabbitbrush  (Chrysothamnus) 
species  into  abandoned  agricultural  or  burned  sites  which  were  formerly 
dominated  by  Artemisia  tridentata.  Since  Artemisia  tridei.tata  provides  little 
cover,  but  high  density  in  the  sampled  rabbitbrush  stands  (Table  3-7-31),  it 
may  be  inferred  that  big  sagebrush  seedling  are  reinvading  many  of  these 
rabbi tbrush-dominated  sites.  Because  of  this  interrelationships  between  4 
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Artemisia  and  Chrysothamnus,  the  rabbitbrush  type  is  considered  a  variant, 


or  association  of  the  bottomland  sagebrush  association,  but  is  treated  as  a 
type  to  maintain  consistency  with  other  aspects  of  the  study  program.  The 
rabbitbrush  type  was  sampled  over  an  elevational  range  of  1,921  m  (6,300  ft) 
to  2,098  m  (6,880  ft),  with  an  average  elevation  of  6,610  ft  for  the  transects 
sampled  (Figure  3-7-6).  Fifty-four  percent  of  the  transects  occurred  on  north¬ 
facing  slopes,  38%  on  south  slopes,  and  8%  on  east  slopes.  The  average  degree 
of  slope  for  all  transects  was  1°. 

Of  the  seven  transects  occurring  within  the  mapped  area,  57%  occurred  on  the 
Harve  soil  series.  These  soils  are  deep,  wel 1 -drai ned ,  and  formed  in 
calcareous  mixed  alluvium.  They  occur  on  floodplains  and  low  terraces  with 
slopes  of  0  to  8*.  Forty-three  percent  of  the  transects  occurred  on  the 
Glendive  soils  series.  These  soils  are  deep,  wel 1 -drai ned ,  and  formed  in 
alluvial  materials.  They  are  in  valleys  with  slopes  of  2  to  9%. 

In  the  shrub  stratum  (Table  3-7-31),  6  species  contributed  39%  cover,  and  total 
density  of  13,835  individuals  per  hectare.  Chrvsothomnus  visciflorus  and 
Chysothamnus  nausesus  were  the  dominant  species,  providing  91  relative 
cover  and  a  relative  density  of  68C,  and  occurring  at  a  constancy  of  63 
and  88%,  respectively.  Mean  volume  for  Chrysothamnus  vi scidi fl orus  was 
estimated  at  0.02  m  ;  Chrysothamnus  nauseous  was  estimated  at  0.34  m  . 

The  two  dominant  species,  Chrysothamnus  vi.s.cj_dj_flQ.aiS  and  £.-_JXa,U5.epustts , 
were  in  a  vegetative  state  during  May-June,  were  forming  flowers  during 
July  and  were  flowering  or  forming  seeds  during  September.  Of  the  3  species 
encountered  in  July,  all  3  were  forming  flowers.  Of  the  4  species  en¬ 
countered  in  September,  2  were  in  a  vegetative  state,  3  were  flowering, 

3  were  forming  seeds,  2  were  disseminating  seeds,  and  1  was  declining. 
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In  the  herbaceous  stratum  (Table  3-7-32),  13  species  and  one  unknown  con¬ 
tributed  26%  total  cover  during  May-June  1975.  A  perennial  grass, 

Elymus  cinereus ,  was  the  dominant  species  over  the  type,  contributing 
79%  relative  cover,  and  occurring  at  a  constancy  of  100.  Of  the 
13  species  encountered  during  May-June,  9  were  in  a  vegetative  stage, 

5  were  forming  flowers,  3  were  flowering,  and  1  was  forming  seeds. 


Nine  species  and  one  unknown  contributed  44%  total  cover  during  July 
1975.  Elymus  cinereus  was  again  the  dominant  species,  contributing 
84%  relative  cover.  Chenopodium  fremontii  contributed  maximum  forb 
density,  0.6  individuals  per  0.5  m  2.  Of  the  nine  species  identified 
during  July,  3  were  in  a  vegetative  state,  5  were  disseminating  seeds, 

and  1  was  declining. 

Twelve  species  contributed  29%  total  cover  during  September.  Hymus 
cinereus  was  again  the  dominant  species,  providing  62%  relative  cover. 
Chenopodium  fremontii  again  contributed  maximum  forb  density,  0.7 
indiviudal s  per  0.5  m? '  Of  the  12  species  encountered  during  September, 
3  were  in  a  vegetative  state,  2  were  flowering,  3  were  forming  seeds, 

3  were  disseminating  seeds,  and  6  were  declining,  dormant,  or 

dead. 


8)  Bald  -  The  bald  type  was  sampled  with  2  permanent  and 
13  non-permanent  transects.  Shrub  and  tree  strata,  when  present  were 
measured  on  all  transects.  A  total  of  120,  0.5  m2  quadrats  was  used 
to  sample  the  herbaceous  stratum.  Twenty  of  these  quadrats  were  sampled 
three  times  on  two  permanent  transects.  Three  strata  and  75  species  were 
identified  for  the  bald  type:  2  species  in  the  mature  tree  stratum,  14 
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species  in  the  shrub  stratum,  and  61  species  in  the  herbaceous  layer. 
Pinus  edulis  and  Juniperus  osteosperma  occurred  in  both  the  tree  and 

shrub  strata. 


The  bald  type  was  sampled  over  an  elevational  range  of  2,231  m  (7,320  ft) 
to  2,606  m  (8,550  ft),  with  an  average  elevation  of  8,310  ft  for  the 
transects  sampled  (Figure  3-7-6).  Eighty  percent  of  the  transects 
occurred  on  west-facing  slopes,  20%  on  south-facing  slopes.  The  average 
degree  of  slope  for  all  transects  was  8  . 

Of  the  four  bald  transects  sampled  within  the  mapped  area,  75%  occurred 
on  a  combination  of  Rentsac  and  Piceance  soil  associations.  The  remaining 
25%  occurred  on  the  Rentsac  soil  series.  Both  series  are  on  foothills, 
upland  slopes,  and  ridges,  which  are  derived  from  sandstone,  and  are 
well-drained.  The  Rentsac  soils  are  shallow,  with  slopes  of  5  to  15%, 


Pinos  edul i s  provided  no  cover,  a  density  of  5  individuals  per  hectare,  a 
basal  area  of  4  m^  per  hectare,  and  occurred  at  a  constancy  of  3 
(Table  3-7-33). 
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In  the  shrub-tree  seedling  stratum  (Table  3-7-34),  13  species  provided 
5%  total  cover,  and  a  total  density  of  1,515  individuals  per  hectare. 
Artemisia  frigidia  was  the  dominant  species,  providing  a  relative  cover 
of  56%,  relative  density  of  66%,  and  occurring  at  a  constancy  of  45%. 

Other  highly  constant  species  which  contributed  high  density  but  low  cover 
were  Tetradymia  canescens ,  Symphori carpos  o_reophiJ_us ,  and  Cjiry^J^hamnus 
viscidif Torus.  Mean  volume  for  Amelanchier  utahensis.  was  10.89  m  , 
and  forPurshia  tridentata  was  .05  m3.  Of  these  seven  species  sampled 
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during  May-June,  all  were  in  a  vegetative  state.  Of  the  8  species 
sampled  in  July,  7  were  vegetative,  and  2  were  forming  flowers.  Of  the 
eight  species  sampled  during  September,  2  were  in  a  vegetative  state,  4 
were  forming  seeds ,  5  were  disseminating  seeds,  and  2  were  declining. 

In  the  herbaceous  stratum  (Table  3-7-35),  43  species  contributed  9 % 
cover  in  the  quadrats  sampled  in  June.  Two  species  of  perennial  grasses 
Agropyron  trachycaul urn  and  Koeleria  gracilis,  shared  dominance  over  the 
type  providing  a  relative  cover  of  30%.  Other  highly  constant  species 
were  Guti errezi a  sarothrae ,  and  Tri  fol  i urn  gymnocarpon .  Of  the  43 
species  sampled  during  May-June,  36  were  in  a  vegetative  state,  13  were 
forming  flowers,  and  6  were  flowering. 

Forty-six  species  contributed  21%  cover  during  July.  Agropyron  trachycaul urn , 
Koeleria  gracilis,  Astragalus  spatulatus,  and  Penstemon  caespitosus  were  the 
dominant  species  over  the  type  providing  relative  cover  of  35%  and  occurring 
at  constancies  of  80,  100,  100,  and  100%.  _  Other  highly  constant  species  were  ^ 
Poa  sandbergii  and  Hymenoxys  acaulis.  Sixty-eight  percent  of  the  species 
encountered  in  the  May-June  transects  were  found  again  in  the  July  transects. 
Maximum  forb  density  was  contributed  by  Hymenoxys  acaulis,  4.9  individuals 
per  0.5  m  .  Sociability  values  were  low  for  all  forb  species,  indicating  a 
dispersed  and  heterogeneous  distribution  of  this  group.  Of  the  46  species 
encountered  in  July,  29  were  in  a  vegetative  state,  9  were  forming  flowers, 

12  were  flowering,  15  were  forming  seeds,  14  were  dispersing  seeds,  and  7 
species  were  decl’ining. 

Twenty-three  species  contributed  17%  total  cover  during  September.  Poa 
sandbergii ,  Haplopappus  acaulis,  and  Agropyron  trachycaul urn  were  the  dominant 
species  over  the  type,  providing  a  relative  cover  of  57%  and  all  occurring  at 
a  constancy  of  100%.  Ninety-six  percent  of  the  species  found  in  September  were 
also  found  during  July.  Haplopappus  acaulis  contributed  the  maximum  forb  density, 
4.8  individuals  per  0.5  m  .  Sociability  values  were  low  in  concordance  with 
previous  sampling.  Of  the  23  species  encountered  iri  September,  21  were  in  a 
vegetative  state,  2  species  were  disseminating  seeds,  2  were  declining,  and 
1  was  dead  or  dormant. 
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9)  Shad scale  -  The  shadscale  type  was  sampled  with  two  permanent 
and  seven  non-permanent  transects.  Shrub  and  tree  strata,  when  present,  were 
measured  on  all  transects.  A  total  of  60,  0.5  m2  quadrat  locations  were  used 
to  sample  the  herbaceous  stratum.  Twenty  of  these  quadrats  were  sampled  three 
times  on  the  two  permanent  transects.  Three  strata  and  33  species  were  identified 
for  the  shadscale  type:  one  species  in  the  mature  tree  stratum,  13  species  in 
the  shrub  stratum,  and  19  species  in  the  herbaceous  layer. 

The  shadscale  type  was  sampled  over  an  elevational  range  of  6,460  feet  to 
6,810  feet,  with  an  average  elevation  of  6,600  feet  for  the  transects  sampled 
(Figure  3-7-6).  Eighty-eight  percent  of  the  transects  occurred  on  south¬ 
facing  slopes,  and  12%  on  east-facing  slopes.  The  average  degree  of  slope  for 
al 1  transects  was  1 7°. 


Of  the  three  transects  that  occurred  within  the  mapped  area,  100%  occurred  on 
rock  outcrops  and  Toriorthent  soils.  These  shallow  soils  are  derived  from 
sandstone  cliffs  or  platy  siltstone  outcrops  on  south-facing  slopes  of  many 
drainages.  The  slopes  arc  usually  steep,  from  12  to  90%. 


Juniperus  osteosperma  was  the  only  tree  species  occurring  in  the  mature  tree 
stratum,  providing  3%  cover  in  1975,  a  density  of  30,  and. basal  area  of  2  m2 
per  hectare  (Table  3-7-36). 

In  the  shurb-tree  seedling  stratum  (Table  3-7-37)  twelve  species  contributed 
14%  total  cover,  and  total  density  of  5,603  individuals  per  hectare.  Dominant 
species  over  the  type  were  Artemi  si  a  tridentata  and  Atri pi  ex  conferti f o 1 i a , 
contributing  relative  cover  of  83%,  and  a  relative  density  of  66%,  and  occurring 
at  a  constancy  of  100%.  Other  highly  constant  species  were  Tetradymia  canescens, 
Sarcobatus  vermicul atus ,  and  Chrysothamnus  nauseosus .  Mean  volume  for  Atri pi  ex 
conferti fol ia  was  0.01  m2,  and  0.17  m2  for  Artemisia  tridentata.  Of  the  nine 
species  sampled  in  May-June,  all  were  in  a  vegetative  state.  Of  the  nine  species 
sampled  in  July,  five  were  in  a  vegetative  state,  and  four  were  forming  flowers. 
Of  the  seven  species  sampled  in  September,  three  were  in  a  vegetative  state, 
one  was  forming  flowers,  two  were  flowering,  four  were  forming  seeds,  and  one 
was  disseminating  seeds. 


In  the  herbaceous  stratum  (Table  3-7-38)  nine  species  contributed  less  than  1% 
cover  on  the  May-June  transects.  Two  perennial  forbs,  Eriogonum  lonchophyl lum  C 
and  Artemisia  frigida,  were  the  dominant  species  over  the  type,  contributing  a 
relative  cover  of  53%.  Of  the  nine  species  sampled  during  May-June,  all  were 
in  a  vegetative  state. 

Nine  species  contributed  3%  cover  in  quadrats  sampled  in  July.  Eriogonum 
lonchophyl lum  and  Haplopappus  nuttallii  were  the  dominant  species  over  the 
type,  contributing  a  relative  cover  of  69%,  and  occurring  at  a  constancy  of 
50%.  Other  species  found  on  both  transects  were  Oryzopsis  hymenoid_es_  and 
Sitanion  longifolium.  Sixty-seven  percent  of  the  species  encountered  in  June 
were  found  again  in  July.  Eriogonum  lonchophyl 1  urn  contributed  maximum  forb 
density,  2.9  individuals  per  0.5  m2.  All  species  occurred  at  low  densities 
and  frequencies.  Of  the  nine  species  encountered  during  July,  six  were  in  a 
vegetative  state,  one  was  forming  flowers,  one  was  flowering,  one  was  forming 
seeds,  and  one  was  disseminating  seeds  and  declining. 


mn+ribut^  ?°L  rrwer  in  the  n,l,?drflts  sampled  during  September. 
Eriogonum  lonchophyl 1  urn  was  again  the  dominant  species,  providing  a  relative 
cover  of  48%.  Of  the  eight  species  encountered  in  September,  four  were  in  a 
vegetative  state,  one  was  blooming,  one  was  declining,  and  two  were  dead  or 

dormant. 
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10)  Riparian  -  The  riparian  type  was  sampled  with  three  permanent 
and  ten  non-permanent  transects.  Shrub  and  tree  strata,  when  present,  were 
measured  on  all  transects.  A  total  of  100,  0.5  m2  quadrats  were  used  to 
sample  the  herbaceous  stratum.  Thirty  of  these  quadrats  were  sampled  three 
times  on  the  three  permanent  transects.  Three  strata  and  89  species  were 
identified  for  the  riparian  type:  one  species  in  the  mature  tree  stratum, 

20  species  in  the  shrub  stratum,  and  69  species  in  the  herbaceous  layer. 

Populus  tremuloides  occurred  in  both  the  tree  and  shrub  strata. 

The  riparian  type  was  sampled  over  an  elevational  range  of  6,350  feet  to  7,600 
feet,  with  an  average  elevation  of  6,800  feet  for  the  transects  sampled  (Figure 
3-7-6).  Fifty  percent  of  the  transects  occurred  on  east-facing  slopes,  40%  on  ^ 
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north  slopes,  and  10%  on  south  slopes.  The  average  degree  of  slope  for  all 
transects  was  3°. 

Of  the  four  transects  occurring  within  the  mapped  area,  75%  occurred  on  the 
Harve  soil  series.  These  soils  are  deep,  wel 1 -drai ned ,  and  formed  in  calcareous 
mixed  alluvium.  They  occur  on  flood  plains  and  low  terraces  with  slopes  of  0 
to  8%.  Twenty-five  percent  of  the  transects  occurred  on  the  Glendive  soils 
series.  These  soils  are  deep,  well-drained,  and  formed  in  alluvial  materials. 
They  occur  in  valleys  with  slopes  of  2  to  9%. 

In  the  mature  tree  stratum,  Populus  tremuloides  was  the  only  tree  species 
recorded  (Table  3-7-39).  It  contributed  3%  total  cover,  a  density  of  33  per 
hectare,  and  a  basal  area  of  0.12  m  per  hectare.  A  few  large  individuals  of 
Populus  angusti folia  were  observed  at  Cottonwood  Spring,  T15,  R99W,  Section  19, 
but  were  not  encountered  in  the  sampling  transects. 


In  the  shrub-tree  seedling  stratum  (Table  3-7-40)  19  species  contributed  a 
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Artemisia  tri dentata  and  Chryso thamnus  nauseosus  were  the  dominant  species  in 
1975  samples,  providing  relative  cover  of  29%,  a  relative  density  of  36%,  and 
occurring  at  constancies  of  67  and  89%,  respectively.  Mean  volume  for 
Chrysothamnus  nauseosus  was  0.02  m  .  The  dominants  listed  above  were  most 
frequent  along  intermittent  washes  and  gullies  within  the  study  area.  In 
isolated  springs  a  number  of  more  characteristic  riparian  species  were  found, 
including  Betula  fontinalis,  Salix  exigua,  Salix  interior,  and  Swida  sericea. 

Of  the  nine  species  found  during  May-June,  seven  were  in  a  vegetative  state, 
four  were  forming  flowers,  and  one  was  flowering.  Of  the  12  species  found 
during  July,  five  were  in  a  vegetative  state,  three  were  forming  flowers,  one 
was  flowering,  eight  were  forming  seeds,  and  three  were  disseminating  seeds. 

Of  the  14  species  encountered  in  Spetember,  nine  were  in  a  vegetative  state, 
one  was  flowering,  three  were  forming  seeds,  and  seven  were  disseminating  seeds 


In  the  herbaceous  stratum  (Table  3-7-41)  21  species  contributed  50%  total  cover 
during  May-June.  Agropyron  repens  was  the  dominant  species,  providing  71% 
relative  cover,  and  occurring  at  a  constancy  of  75%.  Other  highly  constant 
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species  were  Taraxacum  officinale,  Poa  pratensis,  and  Juncus  balticus.  Of  the 
21  species  encountered  in  May-June,  17  were  in  a  vegetative  state,  three  were 
forming  flowers,  four  were  flowering,  and  one  species  was  forming  seeds. 
Thirty-five  species  and  one  unknown  provided  57%  cover  during  July.  A  perennial 
grass,  Agropyron  repens,  was  again  the  dominant  species,  providing  24%  relative 
cover.  The  large  increase  in  the  number  of  herbaceous  species  during  July  is 
the  result  of  additional  herbaceous  sampling  on  two  non-permanent  transects. 
Other  species  with  high  constancy  were  Poa  pratensis  and  Taraxacum  of f i ci na 1 e . 
Kochia  iranica  contributed  maximum  forb  density,  2.2  individuals  per  0.5  m  . 
Sociability  values  were  high  for  Kochia  iranica,  Smi 1 ac i na  s tel  1  a ta.,  and 
Solidago  sp. ,  indicating  that  these  species  were  clumped,  and  infrequently  en¬ 
countered.  Of  the  35  species  identified  for  July,  16  were  in  a  vegetative 
state,  two  were  forming  flowers,  13  were  flowering,  19  were  forming  seeds,  and 

three  were  disseminating  seeds. 


Twenty-five  species  contributed  85%  total  cover  during  September.  Two  perennial 
grasses,  Elvmus  cinereus  and  Agropyron  repens,  were  the  dominant  species,  pro¬ 


viding  relative  cover  of  70%,  and  occurring  at  a  constancy  or  67%.  0t,,er 
species  with  high  constancies  were  Erigeron  spec i os us,  Carex  lanuginosa,  and 
Taraxacum  officinale.  Maximum  forb  density  was  contributed  by  Erigeron 
speciosus,  26.8  individuals  per  0.5  m2.  Of  the  25  species  encountered  during 
September,  ten  were  in  a  vegetative  state,  one  was  forming  flowers,  three  were 
flowering,  five  were  forming  seeds,  eight  were  disseminating  seeds,  and  six 

species  were  declining,  dead  or  dormant. 


r 


4.  Discussion 

a.  Literature  Review  -  Published  literature  on  the  vegetation  of  the 
Tract  C-a  study  area  is  sparse  (Ward  and  Slauson,  1972).  The  dominant  vege 
tation  of  the  Douglas-fir,  pinyon-juniper  and  oak-mountain  mahogany  zones  of 
the  Rocky  Mountains  is  described  by  Daubenmire  (1943),  Oosting  (1956)  and 
Billings  (1966).  The  desert  flora  and  vegetation  typical  of  the  Great  Basin 
Desert  to  the  west  of  the  study  area  are  described  by  Shreve  (1942),  Oosting 
(1956),  Billings  (1966)  and  Fautin  (1946).  Economically  important  forage 
types  and  species  for  the  Rocky  Mountain  area  are  described  by  Costello  (1944).  ^ 
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Earlier  studies  of  the  area  were  conducted  mainly  by  the  Bureau  of  Land 
Management  (BLM)  and  the  Soil  Conservation  Service  (SCS).  The  BLM  vegetation 
maps  are  general,  distinguishing  only  three  vegetation  types:  pinyon-juniper , 
sagebrush  and  mountain  shrub  (Ward  and  Slauson,  1972). 

Regional  studies  include  reports  prepared  for  the  Oil  Shale  Surface  Rehabili¬ 
tation  Study  by  Ward  et  al .  (1973)  and  by  Terwilliger  (1973).  Ward  et  al . 
(1973)  included  a  cl assi fi cati on  scheme  of  major  vegetation  types  with 
observations  of  community  composition  and  structure,  diversity,  productivity, 
horizontal  and  -vertical  patterns,  scale  of  vegetation  mosaic,  and  ecological 
amplitude  for  selected  species.  A  similar  identification  scheme  was  prepared 
by  Terwilliger  (1973)  including  a  plant  list  with  117  species. 

A  more  intensive  study  providing  quantitative  information  on  community  compo¬ 
sition  and  structure  was  conducted  by  Ferchau  (1973)  on  the  Colony  Development 
Operation  properties  in  the  upper  Parachute  Creek  drainage  from  1971-73.  The 
most  recent  regional  study  identified  and  classified  3b  associations  in  the 
five  major  climate  zones  represented  in  the  study  area  (Vories,  1974).  This 
study  quantified  the  structure,  composition  and  topographic  components  of  each 
association  and  graphically  portrayed  the  ecological  amplitudes  of  the  413 
species  identified  in  the  study. 

b.  Climate  -  The  elevation  of  the  Tract  C-a  study  area  ranges  from 
a  low  of  1,890  m  (6,200  ft)  at  the  junction  of  Duck  Creek  and  Yellow  Creek 
to  a  high  of  2,644  m  (8,675  ft)  on  Cathedral  Bluffs  near  the  headwaters  of 
Spruce  Gulch.  The  climate  of  the  area  is  classified  as  arid  steppe  and  is 
characterized  by  abundant  sunshine  during  all  seasons,  insufficient  preci¬ 
pitation  for  vigorous  vegetative  growth,  warm  summer  temperatures  and  low 
relative  humidity  (Marlatt,  1973). 

The  scarcity  of  precipitation,  hot  summers  and  incidence  of  thunderstorms 
(Marlatt,  1973)  has  been  conducive  to  fires  from  lightning  and  human  care¬ 
lessness.  The  incidence  of  fire  was  noted  most  commonly  in  the  pinyon-juniper 
type,  but  was  also  evident  in  some  Douglas-fir  stands.  Precipitation  in  the 


Piceance  Basin  ranges  from  28  cm  (11  in)  in  the  northwest  corner  to  64  cm 
(25  in)  on  the  Roan  Plateau.  The  major  portion  of  the  Piceance  Basin  receives 
36  to  38  cm  (14  to  15  in)  of  precipitation,  with  about  equal  monthly  distribu¬ 
tion  (Terwi 1 1 iger,  1973). 

c.  Soils  -  The  soils  of  the  study  area  are  part  of  the  plateau  land 
type  within  the  Piceance  Basin.  These  soils  are  derived  from  Evacuation  Creek 
sandstones,  shales  and  marls.  The  soils  are  primarily  formed  in  place  except 
for  the  alluvial  deposits  found  in  most  of  the  drainages.  The  plateau  soils 
are  generally  shallow  sandy  loams  that  range  in  depth  from  almost  zero  on  rock 
outcrops  to  more  than  61  cm  (24  in)  under  dense  aspen  stands  (Thorne  Ecolo¬ 
gical  Institute,  1973).  The  major  influence  of  soils  on  vegetation  in  the 
study  area  has  been  the  dominance  of  desert  shrub  types  on  alluvial  wind- 
deposited  or  sal ine-sodi c  soils.  Forest,  mountain  shrub,  or  woodland  types 
dominate  the  residual  soils. 

d.  Floristics  -  The  flora  identified  in  the  Tract  C-a  study  area 
during  1974-1975  includes  five  tree  species,  36  shrub  species,  and  169 
herbaceous  species,  of  which  46  species  are  classified  as  grass  or  grass-like 
(Table  3-7-3).  Three  species  included  in  the  flora  require  special  notation. 

A  milkvetch,  Astragalus  lutosus,  is  on  the  Smithsonian  Institution  endangered 
plant  species  list  (Smithsonian  Institution,  1975)  and  was  located  near 
Cottonwood  Springs  on  Big  Duck  Creek.  Aquilegia  barnebyi,  a  columbine  endemic 
to  the  Green  River  formation  (Munz,  1949),  was  located  near  Cottonwood  Springs 
on  Big  Duck  Creek.  Colorado  columbine,  Aquilegia  caerulea,  (Harrington,  1964) 
is  the  state  flower  and  was  located  in  most  of  the  aspen  stands  and  some  of 
the  more  mesic  mixed  brush  and  Douglas-fir  stands  near  Cathedral  Bluffs. 

e.  Phytogeography  -  The  flora  of  the  Tract  C-a  vicinity  is  primarily 
a  combination  of  members  of  the  tropically  derived  desert  species  of  the  Madro- 
Tertiary  flora  and  the  boreal  ly  derived  forest  species  of  the  Ar.cto-Tertiary 
flora  (Axelrod,  1940;  1958). 
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The  dominant  species  of  these  flora  form  a  mosaic  of  plant  associations 
representative  of  two  major  vegetation  formations:  the  cold  desert  formation 
(Oosting,  1956),  dominated  by  big  sagebrush  (Artemisia  tridentata),  shadscale 
( Atri pi  ex  conf erti fol i a) ,  and  black  greasewood  ( Sarcoba tus  vermi cul a  tus ) ,  and 
the  needle-leaved  forest  formation  of  the  Rocky  Mountain  forest  complex 
(Daubenmire,  1943),  dominated  by  Douglas-fir  (Pseudotsuga  menzj_esvj_) ,  quaking 
aspen  (Populus  tremuloides),  Utah  serviceberry  (Amelanchier  utahensis),  pinyon 
pine  (Pinus  edulis),  and  Utah  juniper  (Juniperus  osteosperma ) .  The  mosaic  of 
plants  within  these  major  formations  is  the  result  of  the  differing  ecological 
amplitudes  of  the  dominant  species  and  the  alteration  of  climatic  and  edaphic 
gradients  created  by  the  diverse  topography  (Vories,  1974). 

f.  Abiotic  Factors  Affecting  Plant  Distribution  -  Vegetation 
development  in  the  study  area  is  primarily  affected  by  its  relationship  to  the 
following  factors:  the  overall  climatic  regime,  elevational  gradient,  topo¬ 
graphy,  geology, and  soil  development. 

Aspects  of  the  climatic  regime  of  critical  importance  to  plants  are  distri¬ 
bution  and  amount  of  rainfall  and  snowfall,  length  of  the  growing  season, 
maximum  and  minimum  temperatures  for  a  given  area,  and  the  frequency  and 
velocity  of  wind.  Available  soil  moisture  is  a  major  determining  factor  in 
plant  distribution  in  this  region.  Temperature  and  wind  affect  the  water 
evaporation  rate  from  soil,  which  affects  moisture  availability  to  plants. 

Length  of  growing  season,  and  maximum  and  minimum  temperatures  define  limits 
within  which  plant  species  must  be  physiologically  tolerant,  and  capable  of 
reproduction.  Wind  is  also  important  in  defining  snowdrift  patterns  which  affect 

soil  moisture. 

An  increase  in  elevation  has  the  general  effect  of  increasing  precipitation, 
decreasing  temperature  and  decreasing  soil  pH  (Daubenmire,  1943).  The 
elevation  gradient  is  particularly  evident  in  the  study  area,  with  a  rise  in 
elevation  (approximately  2 , 500  feet)  from  the  floor  of  the  Piceance  Basin  to 
the  summit  of  Cathedral  Bluffs  on  the  western  perimeter  of  the  Basin. 


Variations  in  topography  affect  the  amount  of  sunlight  striking  different 
slopes.  The  steepness  of  slope  affects  the  angle  with  which  the  sun  s  rays 
strike  the  slope,  and  the  direction  of  slope  affects  the  duration  that  the  sun 
shines  on  a  slope.  North-facing  slopes  are  cooler  and  wetter  than  all  other 
slope  aspects,  and  south-facing  slopes  are  drier  and  hotter.  East  and  west¬ 
facing  slopes  are  intermediate  in  temperature  and  moisture,  with  east-facing 
slopes  being  cooler  and  wetter  than  west-facing  slopes.  This  is  caused  by 
the  higher  air  temperatures  prevalent  during  exposure  to  the  afternoon  sun. 
Because  of  these  topographic  modifications,  plant  associations  from  a  lower, 
drier  vegetation  zone  may  be  found  on  generally  south-facing  slopes  in  a 
higher  zone,  and  plant  associations  from  a  higher,  wetter  zone  may  be  found  on 
the  north-facing  slops  of  a  lower  zone. 


The  geology  of  an  area  largely  determines  the  types  of  soil  that  develop. 
Physical  properties  of  soils  determine  aeration  and  moisture-holding  capacity, 
and  chemical  properties  are  important  in  determining  the  avilability  of 
nutrients  and  water  to  plants.  Soil  depth  is  important  in  determining  moisture 
availability.  Location  of  the  water  table  affects  the  distribution  of  plant 
species,  particularly  along  alluvial  stream  bottoms. 


f 


g.  Biotic  Factors  Affecting  Plant  Distribution  -  The  effects  of 
wildlife  and  terrestrial  invertebrates  on  vegetation  composition  and  structure 
are  developed  in  detail  in  other  parts  of  this  report  and  are  mentioned  here 
to  indicate  their  importance  in  determining  vegetation  distribution  and  overall 
vegetation  development. 

At  the  lower  elevations , shrub  and  tree  species  are  selectively  browsed  by 
deer,  resulting  in  a  localized  alteration  of  plant  species  composition  and 
structure.  Desirable  plants,  such  as  mountain  mahogany,  are  heavily  pruned, 
frequently  releasing  undesirable  species  from  competition. 


At  the  higher  elevations  within  the  pinyon-juni per  woodland,  the  girdling  of 
pinyon  trunks  by  porcupines  is  common.  Boring  beetle  infestations  on  pinyon 
pine,  galls  on  Utah  juniper,  and  tent  caterpillars  on  Utah  serviceberry  and 
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mountain  mahogany  were  observed  to  produce  a  localized  loss  of  production  and 
plant  vigor. 


The  historic  effects  of  man  on  the  vegetation  of  the  study  area  include  the 
conversion  of  bottomland  sage  areas  into  hay  meadows  and  the  introduction  of 
livestock  and  exotic  plant  species.  The  response  of  the  native  vegetation 
has  been  an  alteration  of  community  composition  and  structure  due  to  the 
selective  grazing  pressures  of  livestock,  and  the  invasion  of  exotic  plant 

species  on  disturbed  sites. 


h.  Vegetation  Types 

])  Aspen  -  The  aspen  type  on  the  study  area  is  characterized  by 
the  constant  presence  of  aspen,  and  dense  and  diverse  shrub  and  herbaceous 
strata,  consisting  primarily  of  serviceberry  in  the  shrub  stratum,  and  elk 
sedge  (Carex  geyeri )  in  the  herbaceous  stratum. 
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east-facing  slopes.  The  soils  are  generally  deep  sandy  loams  with  large 

accumulations  of  organic  matter. 


The  type  is  bordered  at  the  higher  elevations  by  the  Douglas-fir  type  and  at 
lower  elevations  by  the  mixed  brush  type.  A  few  seedlings  of  Douglas-fir 
were  found  in  areas  where  the  aspen  and  Douglas-fir  type  bordered  each  other. 
Although  aspen  often  precedes  Douglas-fir  in  succession  (Daubenmire,  1943), 
the  low  presence  and  reproductive  success  of  Douglas  fir  in  aspen  stands 
indicated  that  most  stands  were  not  being  replaced  by  Douglas-fir  in  the 
study  area.  The  large  number  of  aspen  saplings  and  lack  of  mature  trees 
in  size  classes  greater  than  24  cm  (9.4  in)  indicated  a  relatively  high 
mortality  rate  and  rapid  turnover  of  individuals  within  the  aspen  population. 
This  observation  agrees  with  tree  core  samples  collected  by  Vories  (1974), 
which  showed  67%  of  the  aspen  to  be  under  6  in.  in  diameter  and  less  than 
48  years  old.  Only  1%  of  the  aspen  trees  were  above  12  in.  in  diameter 
and  over  64  years  old.  Also  noted  was  the  high  incidence  of  heart  rot  in  the 

larger  size  classes  of  quaking  aspen. 
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Aspen  reproduction  by  seeds  is  vary  rare,  and  nearly  all  populations  are 
clonal  (sharing  a  common  root  system  which  sends  up  individual  stems). 

Despite  the  short  life  span  of  individual  trunks,  the  substantial  resprouting 
observed  in  nearly  all  stands  sampled  indicates  that  most  aspen  stands  within 
the  study  area  are  presently  self-sustaining. 


The  diverse  (14  species)  shrub  stratum  is  dominated  by  Saskatoon  serviceberry 
(Amelanchier  alnifolia)  and  Utah  serviceberry .  These  species  provide  19% 
and  14%  cover,  respectively.  Common  black  chokecherry  (Prunus  virginiana, 

12%  cover)  is  also  present.  Mountain  snowberry  (Symphoricarpos  oreophilus) 
is  common  as  a  low  shrub  and  may  dominate  in  more  open  stands,  especially  near 
the  forest  edge.  Species  such  as  Rocky  Mountain  maple  (Acer  glabrum)  and 
Greene's  mountain  ash  (Sorbus  scopulina)  were  found  in  the  moist  sites. 
Phenology  data  indicate  that  the  dominant  shrub  species,  serviceberry  and 
chokecherry,  bloom  in  the  spring,  and  produce  ripening  fruits  by  July.  Common 
understory  plants  such  as  snowberry  and  Wood's  rose  (Rosa  woodsii)  bloomed  in 
July,  indicating  a  sustained  period  of  flowering  within  the  shrub  stratum  of 


this  type,  which  may  reflect  a  long  period  of  ava 
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Forbs  characteristic  of  the  summer  growth  included  Canada  violet  (Viola 
canadensi s ) ,  mountain  thermopsis  (Thermopsis  montana),  sweet  root  (Osmorhi za 
depauperata ) ,  and  northern  bedstraw  (Galium  boreal e) .  Elk  sedge  achieves  its 
highest  cover  values  in  the  fall  (6%)  while  most  of  the  forb  species  become 
reduced  in  total  cover.  Low  goldenrod  (Solidago  mul tiradiata)  did  not  account 
for  a  large  portion  of  the  total  cover  (2%  in  July  and  1%  in  September)  but 
is  strikingly  noticeable  in  aspen  stands  of  the  study  area  because  of  its 
height. 

The  margins  of  the  aspen  stands  were  relatively  open  and  grazed  by  livestock. 
The  interior  of  the  stands  were  steep  and  tangled  by  shrubs  and  fallen  trees 
with  no  indication  of  livestock  grazing. 


2)  Douglas-fi r  -  The  Douglas-fir  type  is  characterized  by  the 
constant  presence  of  Douglas-fir,  and  a  dense  and  diverse  shrub  stratum.  The 
herbaceous  stratum  is  dominated  by  elk  sedge.  The  Douglas-fir  type  is 
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restricted  to  higher  elevations  in  the  study  area  near  the  summit  of 
Cathedral  Bluffs,  occurring  on  steep  north  and  east-facing  slopes.  Douglas- 
fir  dominates  the  tree  stratum,  providing  nearly  100%  relative  cover,  and 
occurs  at  densities  of  approximately  500  individuals  per  hectare.  Uniform 
distribution  of  trees  in  the  mature  size  class,  and  a  very  large  percentage 
of  all  trees  occurring  in  the  smallest  size  class,  indicate  that  Douglas-fir 
is  actively  reproducing,  but  also  has  a  high  seedling  mortality. 


The  shrub  stratum  in  the  Douglas-fir  type  consists  of  two  layers.  The  upper 
layer  is  dominated  by  Utah  servi ceberry ,  which  occurs  in  large  clones,  and 
ranges  in  height  to  3  m.  The  lower  layer  is  dominated  by  mountain  snowberry, 
which  occurs  at  high  densities  and  is  usually  less  than  1  m  in  height.  To¬ 
gether,  the  two  species  provide  42%  of  the  total  cover,  and  46%  of  the  total 
density.  Both  species  were  leafing  out  in  May-June  of  1975,  and  snowberry 
was  flowering  and  serviceb erry  was  forming  fruits  in  July,  1975.  Both 
species  were  recorded  as  vegetative  in  September,  1975. 


Whar-onuc  cnoripc  rH  varsity  and  total  cover  is  lower  than  in  aspen  stands 
at  comparable  elevations,  indicating  that  Douglas-fir  may  exert  a  greater 
limiting  influence  on  the  herbaceous  stratum  than  aspen.  Elk  sedge  was  the 
dominant  species  during  all  sampling  periods,  providing  relatively  constant 
cover  of  approximately  10%  throughout  the  year.  Maximum  cover  and  species 
diversity  occurred  during  July,  when  23  species  provided  23%  total  cover. 
Approximately  80%  of  the  same  species  were  present  during  sequential  sampling 
periods.  The  dominant  species,  elk  sedge,  flowers  in  late  spi  ing  shortly 

after  snowmelt. 

3)  Mixed  brush  -  The  mixed  brush  type  is  characterized  by  the 
tall  shrub  life  forTTfThTJTspecies ,  Gambel  oak,  Utah  serviceberry.,  and  true 
mountain  mahogany.  The  type  occurs  over  an  elevational  range  of  7,150  ft  to 
8  600  ft  The  type  occurs  on  a  wide  range  of  slopes  from  steep  to  gentle, 
and  at  all  slope  aspects.  The  best  shrub  development  occurs  on  the  steep  north 
and  east-facing  slopes  within  the  type.  The  soils  associated  with  this  type 
are  shallow  to  moderately  deep,  well-drained  sandy  loams. 
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The  mixed  brush  type  intergrades  with  the  aspen  and  Douglas-fir  types  on 
steep  slopes  at  the  upper  elevations,  and  on  the  more  gentle  upland  slopes 
and  ridges  it  intergrades  with  the  sagebrush  type.  At  the  lower  elevations 
the  mixed  brush  type  graudally  intergrades  with  the  sagebrush  type  or  may 
exist  as  islands  on  steep  north-facing  slopes  within  the  pinyon-juniper  type. 

The  shrub  stratum  shows  a  wide  range  of  diversity  with  up  to  20  species,  and 
is  divided  into  a  tall  shrub  layer  dominated  by  Utah  serviceberry  (52%  relative 
cover)  and  a  low  shrub  layer  dominated  by  big  sagebrush  or  mountain  snowberry. 
Gambel  oak  increases  in  importance  in  the  wetter  stands  and  true  mountain 
mahogany  increases  in  importance  on  drier  slopes  or  shale  outcroppings. 

Phenology  data  indicate  that  the  dominant  shrub  species,  Utah  serviceberry  and 
Gambel  oak,  flower  during  the  spring,  snowberry  flowers  during  mid-summer,  and 
composite  species  such  as  big  sagebrush  and  rabbitbrush  (Chrysothamnus  sp.) 
flower  in  the  fal 1 . 
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spring,  elk  sedge  was  the  only  dominant  species,  providing  over  2%  cover 


out  of  the  total  cover  of  5%.  Total  cover  increased  to  11%  in  July,  and  declined^ 
to  8%  in  September,  1975.  In  September  1975,  elk  sedge  was  the  only  species 
contributing  over  1%  cover. 


The  mixed  brush  type  is  represented  by  two  plant  associations  in  the  study  area. 
The  Utah  serviceberry-Gambel  oak  association  is  distinguished  by  the  presence 
of  Gambel  oak  and  a  dense  shrub  stratum.  Ordination  of  transects  sampled  in 
this  association  by  elevation  and  slope  (Figure  3-7-7)  indicates  the  narrow 
elevational  range  of  this  association,  and  its  restriction  to  cool,  steep 
slopes.  Ferchau  (1973)  and  Vories  (1974)  observed  that  Gambel  oak  is 
susceptible  to  late  frosts  and  infrequent  in  its  production  of  viable  acorns 
in  the  study  area.  Gambel  oak  grows  best  in  areas  with  considerable 
available  water,  intermediate  temperatures,  and  moderate  light  (Christensen, 
1949).  It  cannot  tolerate  intense  grazing,  strong  winds,  very  warm  or  cold 
mean  annual  temperatures,  or  deep  shade.  It  has  a  wide  range  of  tolerance  to 
soil  types. 
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The  clonal  nature  of  both  Utah  serviceberry  and  Gambel  oak  as  well  as  their 
dense  cover  (39%  and  13%  cover,  respectively)  produces  an  almost  impenetrable 
thicket.  Mountain  snowberry  is  found  in  abundance  in  the  openings  between 
the  taller  shrubs  and  beneath  serviceberry  plants.  Common  black  chokecherry 
and  Saskatoon  serviceberry  are  found  in  the  wettest  stands  within  the  asso¬ 
ciation.  Big  sagebrush  (8%  cover)  is  found  commonly  in  more  open  stands  and 
near  the  edges  of  the  stands. 


The  herbaceous  stratum  is  relatively  well-developed  (maximum  of  26%  cover), 
and  is  dominated  by  elk  sedge. 


The  second  mixed  shrub  association  is  the  Utah  serviceberry-mountai n  snowberry 
association.  This  association  is  distinguished  by  dispersed,  large  Utah 
serviceberry  plants  (26%  cover)  interspersed  by  mountain  snowberry  (12%  cover) 
It  is  found  on  dry,  low  elevation  slopes  within  the  mixed  brush  type. 
Elevations  average  approximately  92  m  (300  ft)  less  than  elevations  for  the 
previous  mixed  brush  association  (Figure  3-7-6).  The  elevational  ranges  of 
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occurred  on  gentle  slopes  and  at  all  slope  aspects,  although  it  was  pre¬ 
dominantly  encountered  on  north  and  east-facing  slopes. 


Big  sagebrush  (8%  cover)  is  common  in  the  openings  among  the  large  Utah 
serviceberry  plants.  True  mountain  mahogany  is  found  in  the  driest  stands, 
usually  on  shale  outcroppings.  Other  species  indicative  of  dry  sites  include 
horsebrush  (Tetradymia  canescens),  pinyon  pine,  Utah  juniper  and  prickly  pear 
(Opuntia  pol.yacantha ) .  The  presence  of  pinyon  pine  and  Utah  juniper  in  the 
shrub  stratum,  in  addition  to  the  scarred  stumps  of  these  two  tree  species  in 
some  of  the  stands  of  this  association,  indicates  successional  relationships 
and  competition  between  shrub  species  and  pinyon  and  juniper. 


The  herbaceous  layer  is  characterized  largely  by  drought-resistant  grasses 
and  forbs.  The  plants  tend  to  be  well  spaced  with  no  clearly  dominant  or 
constant  species.  Five  species  showed  greater  than  1%  cover:  needle  and 
thread  (Stipa  comata),  sulfur  eriogonum  (Eriogonum  umbel  latum),  sandberg 
bluegrass  (Poa  sandbergii),  Nuttal's  goldenweed  (Haplopappus  nuttal 1 i i ) , 
and  Indian  ricegrass  (Qryzopsis  hymenoides). 
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4)  Pinyon-Juni per  -  The  most  extensive  vegetation  type  in  the 
Piceance  Basin  and  the  study  area  is  dominated  by  pinyon  pine  and  Utah  juniper.  ^ 
In  the  Piceance  Basin  in  the  pinyon-juniper  type  is  completely  overlapped  in 
elevation  range  (6,100  to  7,875  ft)  by  the  sagebrush  type  (5,975  to  8,800  ft) 

(Vories,  1974).  In  the  study  area,  the  pinyon-juniper  type  was  sampled  over 
an  elevational  range  of  6,500  to  7,660  ft. 

Pinyon-juniper  and  sagebrush  are  segregated  by  the  differing  abilities  of  the 
dominant  species  to  compete  with  each  other  under  differing  soil  conditions. 

Sagebrush  occupies  the  valleys,  mesas,  or  gentle  slopes  where  fine-textured, 
deep  soils  are  prevalent.  Pinyon-juniper  occupies  the  ridges,  canyons,  or 
steep  slopes  where  coarse  rocky  soils  predominate.  On  soils  intermediate  in 
texture  and  depth  there  is  a  great  deal  of  competition  between  sagebrush, 
pinyon  pine,  and  juniper.  The  pinyon-juniper  type  also  interacts  with  the 
mixed  brush  type,  which  occupies  slopes  where  snow  accumulates. in  winter 
within  the  elevation  range  of  the  pinyon-juniper  type  (Woodbury,  1947). 


Within  boundaries  extending  one  mile  from  the  Tract  C-a  border,  75%  of  the 
pinyon-juniper  transects  sampled  during  1975  occupy  shallow,  well-drained  soils 
formed  from  sandstone  on  steep  to  gentle  upland  slopes  and  ridges.  Thirteen 
percent  of  the  transects  occurred  on  steep  rock  outcrop  areas  on  south-facing 
slopes  along  major  drainages.  Eight  percent  of  the  transects  occurred  on 
soils  originating  from  calcareous  sandstone,  and  4%  occurred  on  moderately 
deep,  well-drained  soils  formed  from  sandstone  and  windblown  materials.  The 
pinyon-juniper  type  was  found  on  all  slope  aspects  and  showed  no  significant 
preference  for  any  particular  aspect. 


The  tree  canopy  of  pinyon  and  Utah  juniper  in  the  study  area  is  usually  very 
open  (21%  total  cover),  with  the  individual  trees  well  spaced  (250  individuals/ 
ha).  The  density  of  individual  stands  has  been  observed  by  Woodbury  (1947)  to 
increase  with  the  increased  available  moisture  at  higher  elevations.  Woodbury 
also  noted  the  tendency  for  juniper  to  be  more  prevalent  on  drier  sites  at 
lower  elevations  and  pinyon  to  be  more  prevalent  on  wetter  sites  at  higher 
elevations.  The  higher  basal  area  for  Utah  juniper  (23  m2/ha)  versus  that  for 
pinyon  (14  m2/ha)  indicates  the  generally  larger  trunk  size  and  probable  greater  ^ 
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age  of  Utah  juniper  on  the  study  area.  It  was  shown  by  Vories  (1974)  that 
Utah  juniper  has  a  higher  average  age  than  pinyon  within  any  given  size  class 
for  the  Piceance  Basin. 


Ordination  of  shrub  and  tree  cover  for  the  pi nyon-juni per  type  against  elevation 
indicates  that  the  species  and  stratum  components  show  a  pattern  often  expressed 
in  other  studies.  In  a  study  of  the  synecology  of  the  pinyon-juniper  type,  in 
the  Great  Basin  and  Colorado  Plateau,  West  et  al.  (1975)  found  that  tree  cover 
of  these  two  species  increased  to  a  maximum  at  about  2,200  m  (approximately 
7,260  ft)  elevation,  and  then  declined  above  this  point.  Maximum  tree  cover 
in  the  study  area  fell  very  near  this  value.  Shrub  stratum  cover  showed  an 
inverse  pattern,  providing  greatest  cover  at  the  lower  and  higher  extremes  of 
the  range  of  the  two  dominant  tree  species.  This  study  also  indicates  that 
big  sagebrush  increases  in  cover  at  the  elevational  extremes  of  the  pinyon- 
juniper  type,  as  indicated  by  the  range  of  the  pinyon-juniper/sagebrush  asso¬ 
ciation  in  this  study. 


Tho  chv'nK  ct^afum  i  c  rHyprco  H7  <:nprip<;l  hut  maintains  a  1  ow  averaae  cover 
(11%).  The  shrub  cover  has  been  noted  to  increase  with  increasing  available 
moisture  and  the  removal  of  the  tree  canopy  by  fire  or  chaining.  As  indicated 
above,  the  shrub  cover  decreases  with  the  increasing  maturity  of  the  tree 
species  and  reduction  of  available  moisture  by  erosion.  The  most  constant 
shrub  within  the  type  is  big  sagebrush.  Seedlings  and  saplings  of  pinyon 
are  common  in  the  shrub  stratum.  Utah  serviceberry  is  moderately  frequent 
(40%)  in  the  type  and  maintains  a  comparatively  high  cover  (40%). 


The  herbaceous  stratum  is  characterized  by  a  high  diversity  (66  species), low 
total  cover  (2-6%)  and  the  predominance  of  three  grass  species,  slender  wheat- 
grass  (Agropyron  trachycaul urn) ,  Sandberg  bluegrass  (Poa  sandbergi  i )  and 
Indian  ricegrass  (Oryzopsis  hymenoides).  Seasonal  changes  in  cover  are 
minimal  and  range  from  2%  in  May-June  to  6%  in  July,  to  4%  in  September.  No 
species  contributed  more  than  0.5%  cover  in  May-June.  Three  species, 

Agropyron  trachycaul urn,  Poa  sandbergi i ,  and  Qryzops i s  hymeno ides  ,  contributed 
over  0.5%  cover  in  July,  while  only  Agropyron  trachycaul um  and  Poa  sandbergi i 
contributed  over  0.5%  cover  in  September.  The  lack  of  herbaceous  cover  can  be 
the  result  of  several  factors.  The  ability  of  pinyon  and  juniper  litter  to 
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inhibit  germination  (Jameson,  1961,  1966)  is  a  partial  explanation  for  the 
decrease  in  understory  cover  and  diversity  with  the  increasing  age  of  a  stand. 

The  shade  from  the  tree  canopy  is  not  usually  effective  in  limiting  understory 
development  because  of  the  limited  canopy  cover  and  the  availability  of  re¬ 
flected  light  (Shirely,  1945).  Shade  from  the  tree  canopy  may  be  beneficial 
to  some  species  by  reducing  evaporation  rates  (Jameson,  1966).  This  was  noted 
in  the  study  area  for  Fremont  goosefoot  (Chenopodium  fremontii)  and  several 
moss  species.  Competition  for  available  moisture  is  thought  to  be  more 
important  in  the  distribution  of  understory  species  (Johnson,  1962;  Arnold, 

1964)  than  any  other  single  factor  in  the  pinyon-juniper  type. 

Three  recognizable  associations  were  distinguished  for  the  study  area  pinyon- 
juniper  type.  They  are  the  pinyon  pine-Utah  juniper-mixed  brush  association, 
the  pinyon  pine-Utah  juniper-big  sagebrush  association,  and  the  pinyon  pine- 
Utah  juniper-woodland  association. 

The  pinyon  pine-Utah  juniper-mixed  brush  association  has  the  highest  average 
elevation  of  trie  three  associations  (7,140  ft).  It  is  found  primarily  on 
cooler  north  and  east-facing,  relatively  steep  (averaging  11°)  slopes.  The 
total  tree  cover  for  this  association  is  lower  than  the  average  for  the  pinyon- 
juniper  type  as  a  whole  (15  versus  21%).  The  high  ratios 'of  pinyon  cover  (11%), 
density  (115  individuals/ha)  and  basal  area  (17  m  /ha)  to  juniper  cover  (4%), 
density  (58  individuals/ha)  and  basal  area  (6  m  /ha)  may  be  indicative  of  the 
relatively  high  moisture  availability  within  this  association. 

The  shrub  stratum  within  this  association  has  the  greatest  cover  (20%)  and 
density  (5,867  individuals/ha)  of  any  of  the  three  associations.  The  most 
abundant  shrub  species  are  those  typical  of  the  mixed  brush  type,  Utah  service- 
berry  (8%  cover),  big  sagebrush  (7%  cover),  bitterbrush  (1%  cover)  and-  true 
mountain  mahogany  (1%  cover).  Young  pinyon  plants  are  also  frequent  (90% 
frequency)  in  the  shrub  stratum. 

The  herbaceous  stratum  is  not  well  developed  and  only  supports  21  species 
within  a  total  cover  of  4%.  Slender  wheatgrass  was  the  only  species  with  more 
than  1%  cover. 


The  pinyon  pine-Utah  juniper-big  sagebrush  association  occurred  at  the  lowest 
average  elevation  (6,310  ft)  within  the  type.  It  is  generally  found  on  gentle 
upland  slopes  and  ridges  and  shows  no  preference  for  a  particular  slope  aspect. 
The  comparatively  high  cover  (11%),  density  (181  individuals/ha),  and  basal 
area  (21  m  /ha)  of  Utah  juniper  over  the  cover  (9%),  density  (119  individuals/ 
ha),  and  basal  area  (4  m  /ha)  of  pinyon  may  be  indicative  of  the  relatively  dry 
conditions  that  prevail  at  these  sites. 

The  shrub  stratum  is  dominated  by  big  sagebrush  with  7%  cover.  The  remaining 
13  shrub  species  contributed  only  2%  of  the  total  9%  shrub  cover  and  none  of 
these  species  contributed  more  than  1%  cover.  The  herbaceous  stratum  is  the 
best  developed  of  the  three  associations  with  8%  tonal  cover.  The  six  species 
with  the  greatest  cover  are  all  grasses  typical  of  fairly  dry  sites,  slender 
wheatgrass,  prairie  junegrass  (Koeleria  gracilis),  needle  and  thread,  western 
wheatgrass  (Agropyron  smi thi i ) ,  sandberg  bluegrass,  and  Indian  ricegrass. 

The  pinyon  pine-Utah  juniper  woodland  association  represents  the  most  mature 

stage  of  the  pinyon-juniper  type.  This  association's  average  elevation 

(6,900  ft)  lies  near  the  average  elevation  for  the  pinyon-juniper  (6,940  ft). 

This  association  shows  no  preference  for  any  particular  slope  aspect  and  is 

usually  located  on  gentle  (7°)  upland  slopes  and  ridges.  -The  slightly 

2 

higher  cover  (14%)  and  basal  area  (39  m  /ha)  of  Utah  juniper  appear  to  agree 

with  Woodbury's  (1947)  suggestion  that  pinyon  tends  to  replace  juniper  in 

2 

mature  stands.  The  high  total  cover  (27%)  and  basal  area  (60  m  /ha)  of  the 
tree  stratum  for  this  association  is  indicative  of  the  relatively  large  size 
of  the  trees.  The  low  total  cover  of  the  shrub  (3%)  and  herbaceous  (4%)  strata 
is  indicative  of  the  monopolization  of  the  habitat  by  the  tree  species  despite 
the  moderate  tree  canopy  cover.  No  shrub  species  provided  greater  than  1% 
cover  and  only  one  herbaceous  species  (Sandberg  bluegrass)  exhibited  more  than 
1%  cover. 
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5)  Sagebrush  -  The  sagebrush  type  on  the  study  area  is 
characterized  by  the  constant  presence,  high  cover,  and  high  density  of  big 
sagebrush  in  the  shrub  stratum  and  by  a  herbaceous  stratum  with  high  species 
diversity,  but  generally  low  cover.  The  sagebrush  type  occurs  over  a  wider 
el evational  (6,420-8,580  ft)  range  than  any  other  type  found  on  the  study 
area  (Figure  3-7-6),  and  generally  occurs  on  gentle  slopes.  The  sagebrush 
type  occurred  on  deep  alluvial  soils  in  valley  bottoms  (Glendive  series),  on 
mixtures  of  moderately  deep  aeolian  and  residual  soils  (Rentsac  and  Piceance 
series),  and  on  gently  sloping  upland  (Yamac  series)  and  shallow  residual 
soils  of  the  Rentsac  series,  located  primarily  on  uplands  and  valley  side- 
slopes. 


On  the  study  area  the  sagebrush  type  i ntergrades  with  the  pi nyon- juni per  type 
at  lower  elevations  along  drainages,  and  on  uplands  along  the  ridges  above 
the  major  drainages.  Boundaries  between  sagebrush  and  pi nyon- j uni  per  types  are 
frequently  very  distinct  along  transitions  between  alluvial  bottomland  sagebrush 
stands  and  pi nyon- juni per  stands  occurring  on  steep  shale  outcrops.  Transi¬ 


tions  are 


often 


very  qv 


_ I  .  .  -  T 

auuG  i 


u6  twcci 


tU 


iic  two 


tv 


r\  v*  r\ 
»  1  I  I  ^  i  U 


1  r\ 


ont  h 

I  I 


does  not  vary  sharply.  Big  sagebrush  is  a  frequent  component  of  the  understory 
in  the  pi nyon- juni per  type,  and  decreases  in  abundance  with  increasing  density 
and  cover  of  pinyon  and  Utah  juniper.  The  sagebrush  type  also  intergrades 
gradually  with  the  mixed  brush  type  on  gentle  upland  slopes.  Cover  of  Utah 
serviceb erry  increases  with  increasing  elevation,  and  with  transitions  to 

cooler  slope  aspects. 


The  shrub  stratum  in  this  type  contributes  an  average  cover  of  30%,  and  average 
densities  of  greater  than  13,000  individuals/ha  over  the  study  area.  Although 
17  shrub  species  were  encountered  in  this  type,  Artemjs_ia_  tridenUU  generally 
provided  75%  of  the  total  cover,  and  60%  of  the  total  density  in  the.  transects 
sampled.  Frequent  associates  in  the  sagebrush  type  are  green  rabbitbrush 
(Chrysothamnus  viscidiflorus)  and  Utah  servi ceberry .  Phenology  of  common 
shrub  species  is  divided  between  fal 1 -bloomi ng  composite  species  (big  sage¬ 
brush  and  green  rabbitbrush),  and  spring  and  early  summer-flowering  species 
(Utah  serviceberry  and  mountain  snowberry). 

f 
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The  herbaceous  stratum  in  this  type  contributes  cover  ranging  from  less  than 
10%  during  May-dune  to  a  maximum  of  17%  during  July.  The  herbaceous  stratum 
is  characterized  by  a  large  number  of  species  (100)  which  are  heterogeneously 
distributed,  without  strong  dominance  by  any  one  species.  This  heterogeneity 
reflects  the  wide  elevational  range  of  the  type,  which  includes  a  number  of 
microclimates  within  its  boundaries.  The  dominant  species  over  the  type  for 
all  sampling  periods,  bluegrasses,  ranged  in  cover  from  1%  in  May-June  1975 
to  nearly  2%  in  July.  There  is  a  high  persistence  of  species,  with  approximately 
70%  of  all  species  shared  in  common  between  sequential  sampling  periods. 

Flowering  of  herbaceous  species  occurs  primarily  in  early  to  late  spring,  when 
highest  soil  moisture  levels  are  present.  Almost  no  species  were  reproducti vely 
active  during  September,  indicating  high  moisture  stress  near  the  soil  sut  face 
in  late  summer.  By  contrast,  big  sagebrush  and  rabbitbrush  were  flowering 
during  this  period. 


The  sagebrush  type  is  divided  into  four  major  associations,  the  upland  and 
bottomland  sagebrush,  rabbitbrush,  and  greasewood  associations.  The  rabbit¬ 
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sagebrush  associations  (upland  and  bottomland  sagebrush)  are  distinguished 
from  each  other  by  their  occurrence  on  different  soil  types  (alluvial  versus 
residual),  and  by  the  taller  stature  and  greater  density-and  cover  of  bottom¬ 
land  sagebrush  stands.  Ordination  of  these  two  associations  against  elevation 
(Figures  3-7-13,  14)  indicates  that  bottomland  sagebrush  has  a  restricted 
elevational  range  due  to  its  occurrence  at  the  bottom  of  drainages.  Upland 
sagebrush  has  a  much  wider  elevational  range,  occurring  from  nearly  level 
areas  on  lower  elevations  of  84  Mesa  up  to  high  elevation  east  slopes  just 
below  the  summit  of  Cathedral  Bluffs.  Cover  of  the  bottomland  sagebrush 
association  does  not  show  a  strong  response  to  increase  in  elevation.  Cover 
in  upland  sagebrush  transects  increased  slightly  with  elevation,  but. total 
cover  was  almost  always  less  than  cover  in  bottomland  associations,  regardless 
of  elevation.  These  cover  differences  probably  reflect  a  more  reliable  moisture 
supply  in  bottomland  sagebrush  stands.  Herbaceous  cover  increased  with 
elevation  in  the  upland  sagebrush  association,  but  remained  at  a  low  level 
on  all  bottomland  associations,  reflecting  either  substantial  competition 
from  the  shrubs,  or  intensive  grazing. 
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The  shrub  stratum  of  the  bottomland  sagebrush  association  contributed  a  total 
cover  of  43%,  and  a  total  density  of  18,880  individuals/ha.  Common  species 
were  big  sagebrush,  rubber  rabbitbrush  and  mountain  snowberry.  Five  percent 
cover  was  recorded  for  the  herbaceous  stratum  during  July.  Western  wheatgrass 
and  Great  Basin  wild  rye  (Elymus  cinereus)  were  the  dominant  herbaceous  species. 

The  shrub  stratum  of  the  upland  sagebrush  association  contributed  a  total 
cover  of  30%,  and  total  density  of  9,345  individuals/ha.  Other  frequent 
species  were  green  rabbitbrush,  Utah  servi ceberry ,  and  mountain  snowberry. 
Fifty-one  herbaceous  species  contributed  26%  total  cover  during  July,  1975. 
Tailcup  lupine  and  sandberg  bluegrass  were  the  dominant  species  on  the  transects 

sampl ed . 


6)  Greasewood  -  The  greasewood  association  occurs  as  small 
isolated  patches  within  the  bottomland  sagebrush  association.  It  is  frequently 
an  indicator  of  saline-sodic  soils  (Rickard,  1967),  and  occurs  on  deep,  well- 
drained  soils  formed  in  alluvial  deposits  which  usually  have  dependable  ground- 
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water.  It  shares  dominance  with  uig  sageorusi 
for  the  two  species.  It  is  unclear  whether  on  the  study  area  this  is  due  to 

disturbance  or  relative  soil  alkalinity. 


Phenological  data  indicate  that  greasewood  flowers  during  mid-summer,  forming 
seeds  during  late  summer  and  early  fall.  The  highest  density  of  sagebrush 
seedlings  in  greasewood  stands  indicate  that  greasewood  may  be  a  secondary 
successional  element  in  bottomland  sagebrush  stands  on  the  study  area. 


Seasonal  variation  in  the  herbaceous  stratum  shows  that  three  annuals,  annual 
stickseed  (Lappula  redowskii),  fremont  goosefoot,  and  pinnate  Tansey  Mustard 
(Descurrainia  pinnata),  were  the  most  common  species  contributing  over  50%  of 
a  total  12;!  cover  during  May-June  of  1  975.  Western  wheatgrass  was  the  most 
common  perennial  species.  Stands  sampled  in  Yellow  Creek  have  been  seeded  to 
crested  wheatgrass  (ftgropyron  desertorum) . 


By  July  the  total  herbaceous  cover  had  increased  from  12"  cover  in  May-June  to 
29%  cover.  The  greatest  cover  was  again  attained  by  annual  species,  summer  f 
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cypress  (Kochi a  iranica)  and  lambs  quarter  goosefoot  (Chenopodium  album) . 

These  species  showed  a  tendency  to  be  clustered  together  by  their  high 
sociability  values.  Western  wheatgrass  was  the  most  common  perennial  species. 

Pehnological  data  indicate  that  most  herbaceous  species  flower  in  spring  when 
soil  moisture  is  high  after  snowmelt. 

7)  Rabbi tbrush  -  The  rabbitbrush  association  sampled  in  the 
study  area  represents  a  successional  stage  in  the  bottomland  sagebrush 
association.  Most  of  the  stands  sampled  in  the  study  area  are  on  abandoned 
agricultural  lands  or  show  evidence  of  the  removal  of  big  sagebrush  by  burning, 
defoliation  or  mechanical  means.  Burning  of  rabbitbrush  normally  kills  it 
back  to  the  soil  surface  only,  and  then  it  sprouts  from  the  roots  and  increases 
in  density  by  seedling  establishment  (Daubenmire,  1975).  Rabbitbrush  has  been 
shown  to  dominate  and  periodically  reestablish  itself  for  at  least  15  years. 
Reduced  populations  of  rabbitbrush  persist  in  communities  where  dominant  big 
sagebrush  plants  are  40  to  50  years  old  (Young  and  Evans,  1974). 

In  the  study  area  the  elevational,  topographic,  and  edaphic  factors  are 
essentially  the  same  for  rabbitbrush  association  as  they  are  for  the  bottom¬ 
land  sagebrush  association.  It  is  found  on  floodplains  and  low  terraces 
along  the  major  drainages  surrounded  by  the  sagebrush  type.  Rabbitbrush  is 
always  the  dominant  species  with  90  to  9 1 Y4  relative  cover.  In  the  study  area, 
rabbitbrush  forms  flower  buds  during  mid-summer,  and  flower  in  late  summer 
and  early  fall . 

The  herbaceous  stratum  may  be  dominated  by  Great  Basin  wild  rye  (80:4  relative 
cover),  which  can  completely  conceal  the  shrubs  by  mid-summer  by  attaining  a 
greater  height.  Young  stands  of  rabbitbrush  were  more  likely  to  have. a 
herbaceous  understory  of  annuals  such  as  Fremont  goosefoot. 

Herbaceous  species  were  found  flowering  during  May-June,  and  disseminating 
seeds  by  July.  Some  reproductive  activity  was  still  evident  in  September, 
unlike  the  majority  of  bottomland  sagebrush  and  greasewood  transects  sampled, 
where  nearly  all  species  were  vegetative,  dead,  or  dormant. 
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8)  Bald  -  The  bald  type  is  characterized  by  the  absence  of 
developed  tree  and  shrub  strata,  and  a  diverse  herbaceous  cover  consisting  of  f 
perennial  forbs  and  grasses.  The  term  "bald"  is  derived  from  the  "heath  bald" 
communities  found  on  the  summits  of  some  peaks  in  the  Appalachian  Mountains 
(Whittaker,  1956).  Although  not  analagous  to  the  Appalachian  Balds,  the  term 
"bald"  adequately  describes  the  oepn  bare  slopes  surrounded  by  communities 
dominated  by  taller  shrubs  or  trees,  and  also  implies  a  harshness  which 
characterizes  those  windswept  areas  that  occur  along  the  summit  of  Cathedral 
Bluffs,  and  on  exposed  ridges  at  lower  elevations.  The  bald  type  ranges  in 
elevation  from  7230  to  8550  ft,  and  occurs  almost  exclusively  (80%)  on  west 
slope  aspects  facing  the  prevailing  wind.  Transects  were  sampled  primarily 
on  the  Rentsac  soil  series.  Field  observations  indicate  that  soils  were  fre¬ 
quently  extremely  shallow  and  rocky. 


Shrub  species  occur  sparingly  on  the  bald  type  (1-5%  cover),  and  are  usually 
of  very  low  stature.  Utah  serviceberry  provided  the  most  cover,  but  was 
generally  restricted  to  more  protected  sites.  Low  stature  shrubs  characteristic 
of  this  type  were  green  rabbi  thrush  and  horsebrush. 


The  diverse  (60  species)  herbaceous  stratum  consists  of  low  grass  and  forb 
species  that  frequently  form  a  carpet-like  mat  that  assists  in  reducing 
dessication  by  strong  winds.  Total  cover  ranges  from  less  than  10%  in  May-June 
to  greater  than  20%  in  July.  Dominance  is  usually  shared  by  several  species. 
Species  contributing  greatest  cover  were  slender  wheatgrass,  prairie  junegrass, 
tufted  mi  1 kvetch  (Astragalus  spatulatus),  and  mat  pensternon  (Pen stem on 
caespi tosus) .  Many  of  the  species  encountered  in  the  bald  type  were  also 
encountered  in  the  herbaceous  stratum  of  the  sagebrush  and  pinyon-juniper 
types,  indicating  a  compositional  continuity  with  these  communities. 


During  the  May-June,  1975  sampling  period,  nearly  all  species  were  in  a 
vegetative  state,  over  half  the  species  were  flowering  or  forming  seeds  in 
July,  and  nearly  all  species  declined  to  a  vegetative  state  in  September. 


9)  Shadscale  -  The  shadscale  type  occurs  over  a  short 
elevational  range  (6,460-6,810  ft)  in  narrow  bands  on  steep,  generally  south-  ^ 
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facing  slopes  adjacent  to  major  drainages  within  the  study  area.  It  occurs  on 
rock  outcrops  or  very  shallow  soils  derived  from  sandstone  cliffs  or  platy 
siltstone  outcrops. 

Total  shrub  cover  is  low  (14  to  16%).  Shadscale  shares  dominance  with  three 
shrubs  from  the  sagebrush  type,  big  sagebrush,  green  rabbitbrush,  and  rubber 
rabbitbrush  (£.  nauseosus) ,  indicating  its  close  relationship  to  the  sagebrush 
type. 


Herbaceous  cover  was  extremely  low  in  May-June,  totaling  less  than  1%.  In 
July,  it  had  increased  in  total  cover  to  just  under  3%,  with  eriogonum  (Eriogonum 
lonchophyl 1  urn)  measuring  just  over  1%  cover.  In  September  the  cover  values 
changed  very  little,  decreasing  in  total  cover  by  less  than  0.5%.  Indian 
ricegrass  showed  a  high  constancy  in  all  sampling  periods. 


10)  Riparian  -  The  riparian  type  in  the  study  area  consists  of 
three  different  types  of  environments:  small  springs  in  open  alluvial  bottom¬ 


lands  that  have  been  converted  to  pastureland  (e.g..  Stake  Springs,  T2S  R99W 
SI 4)  occupied  by  common  pasture  weeds;  hillside  springs  and  seeps  along  the 
bottom  of  steep  draws  (e.g..  Cottonwood  Spring,  T2S  R99W  S19)  which  are  not 
heavily  grazed  and  contain  several  unusual  species  for  the  Piceance  Basin;  and 
drainageways  of  intermittent  streams  that  contain  species  characteristic  of 
the  bottomland  sagebrush  association. 


Tree  species  were  not  frequent  in  this  type.  Aspen  appeared  on  one  transect 
sampled  at  a  high  elevation.  A  few  large  individuals  of  narrowleaf  cottonwood 
(Populus  angusti fol ia )  were  observed  at  Cottonwood  Spring. 

Dominants  in  the  shrub  stratum,  big  sagebrush  and  rubber  rabbitbrush  are  found 
along  the  drainageways  of  intermittent  streams.  In  a  few  isolated  areas 
(Cottonwood  Spring,  Duck  Creek),  more  characteristic  riparian  species  were 
found:  water  birch  (Betula  fontinalis),  willow  (Salix  exigua  and  Salix  interior), 
and  red  osier  dogwood  (Swida  sericea).  In  wet  pastures,  shrubs  are  largely 
absent  except  for  rubber  rabbitbrush,  which  occurs  around  the  fringes.  Total 
shrub  cover  for  the  type  ranges  from  a  low  of  2%  cover  on  disturbed  pasture 
sites  to  25%  cover  for  transects  sampled  in  hillside  springs  and  along  intermittent 


streams . 
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Permanent  herbaceous  quadrats  are  located  in  wet  pasture  sites.  As  a  result, 
the  high  total  cover  (50  to  80:j  reflects  the  very  moist  growing  conditions. 
Quackgrass  (Agropyron  repens),  Kentucky  bluegrass  (Poa  pratensis)  and  common 
dandelion  (Taraxacum  officinale)  were  common  constituents  of  wet  pastures. 
Several  unusual  herbaceous  species  were  collected  on  moist  sites  in  the 
vicinity  of  Cottonwood  Spring..  These  include  an  endemic  columbine  (Aqui 1  eg i a 
barnebyi ) ,  and  alpine  pyrola  (Pyrol a  asari fol ia ) ,  a  species  restricted  to  cool  , 
damp  sites.  Fowl  mannagrass  (Glyceria  striata)  was  found  only  in  areas  of 
permanent  running  water. 

Phenology  of  several  species  occurring  in  pastureland  areas  could  not  be 
evaluated  because  of  heavy  grazing.  Species  in  streams ide  habitats  were 
frequently  found  to  be  flowering  and  forming  seeds  on  the  same  plant,  possibly 
indicating  a  longer  flowering  season  in  these  areas  with  greater  available 
moisture. 
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Figure  3-7-2  Mature  tree  stratum  data  sheet  used  for  RBOSP. 
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Figure  3-7-3  Shrub,  tree  seedling  stratum  data  sheet  used  for  RBOSP. 
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Figure  3-7-4  Shrub,  tree  seedling  stratum  data  sheet  used  for  RBOSP. 

(second  page) 
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Figure  3-7-5  Herbaceous  stratum  data  sheet  used  for  RBOSP. 
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Figure  3-7-  6  Elevation  range  and  mean  of  vegetation  types  and 

associations  occurring  on  the  Tract  C-a  Study  area 
for  RBOSP 
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Figure  3-7-7  .  Cover  (m  per  hectare)  of  the  shrub  stratum  in  transects  sampled  in  the  mixed  brush  type  in  relation  to  elevation, 

slope  aspect,  slope  inclination,  and  association  classification  for  RBOSP. 


H  Shrub  cover,  serviceberry-Gambel  oak  association  Note:  Presence  of  a  line  projecting  from  a  symbol 

indicates  a  slope  >5°  in  the  transects  sampled. 
Q  Shrub  cover,  serviceberry-snowberry  association  Orientation  of  the  line  indicates  slope  aspect. 
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Figure  3-7-8  .  Comparison  of  mature  tree  and  shrub  strata  cover  (m  per  hectare) 

in  transects  sampled  at  different  elevations,  slope  aspects,  and 
slope  inclinations  for  the  pinyon-juniper  type  for  RB0SP. 
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Figure  3-7-9  .  Comparison  of  mature  tree  and  shrub  strata  densities  (individuals  per  hectare)  in  transects  sampled  at  different 
elevations,  slope  aspects,  and  slope  inclinations  for  the  pinyon-juniper  type  for  RBOSP. 
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Figure  3-7-10  .  Cover  (m  per  hectare)  of  the  tree  and  shrub  strata  in  transects  sampled  in  the  juniper- 
pi  nyon  woodland  association  in  relation  to  elevation,  slope  aspect,  and  slope  inclination 
for  RBOSP. 
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Figure  3-7-11.  Cover  (m2  per  hectare)  of  the  tree  and  shrub  strata  in 
transects  sampled  in  the  pinyon-juniper-mixed  brush 
association  in  relation  to  elevation,  slope  aspect,  and 
slope  inclination  for  RBOSP. 

Note:  Presence  of  a  line  projecting  from  a  symbol 
indicates  a  slope  >5°  in  the  transects 
sampled.  Orientation  of  the  line  indicates 
slope  aspect. 
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Figure  3-7-12  .  Cover  (nr  per  hectare)  of  the  tree  and  shrub  strata  in  transects 

sampled  in  the  pinyon-juniper-sagebrush  association  in  relation  to 
elevation,  slope  aspect,  and  slope  inclination  for  RBOSP. 
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Note:  Presence  of  a  line  projecting  from  a  symbol 
indicates  a  slope  >5°  in  the  transects 
sampled.  Orientation  of  the  line  indicates 
slope  aspect. 
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3_7_  13  .  Cover  (m2  per  hectare)  of  the  he^ceous  and  shrub  strata  for  the  upland  sagebrush 
association  in  relation  to  elevation  for  RBOSP 
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Figure  3-7-  l4 .  Cover  (m2  per  hectare)  of  the  herbaceous  and  shrub  strata  for  the  bottomland 

sagebrush  association  in  relation  to  elevation  for  RBOSP 
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Table  3-7-1  Numerical  distribution  of  sampling  transects  (60  m  x  6  m)  in  the  major  vegetation  types 

on  and  adjacent  to  Tract  C-a  for  Rio  Blanco  Oil  Shale  Project,  October,  1974 


No.  of  transects 
on  Tract  C-a 

No.  of  transects 
off  Tract  C-a 

Total  Transects 

Per  Type 

Aspen 

4 

4 

Douglas  fir 

6 

6 

Mixed  brush 

4 

9 

13 

Pinyon-juniper 

10 

16 

26 

Sagebrush 

10 

13 

23 

Bal  d-^ 

2 

2 

4 

Shadscale 

2 

2 

4 

Greasewood 

3 

4 

7 

Rabbitbrush 

3 

2 

5 

Riparian 

4 

4 

Subtotal 

34 

62 

Total  Transects  96 

—^Formerly  Upland  Meadow 
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Table  3-7-  2  Numerical  distribution  of  sampling  transects  (100  m  x  6  m)  in  the  major  vegetation  types 

on  and  adjacent  to  Tract  C-a  during  the  1975  sampling  periods  for  RBOSP 


No.  Permanent 
Transects  On 
Tract  C-a 

No.  Permanent 
Transects  Off 
Tract  C-a 

No.  Non-permanent 
Transects 

Total  Transects 

Per  Type 

Aspen 

2 

3 

5 

Douglas  fir 

2 

3 

5 

Mixed  brush 

1 

4 

12 

17 

Pinyon-juniper 

2 

5 

18 

25 

Sagebrush 

2 

5 

18 

25 

Bald  -1 

1 

1 

9 

11 

Shadscale 

1 

1 

3 

5 

Greasewood 

1 

2 

3 

6 

Rabbi tbrush 

1 

1 

6 

8 

Riparian 

3 

6 

9 

Subtotal 

9 

26 

81 

Total 

Transects  116 

^Formerly  Upland  Meadow 


# 


# 


# 


Table  3-7-3 


Table  3-7-3 

Species  of  plants  observed  to  date  in  the  vicinity  of 

Tract  C-a  for  RBOSP* 

Abbrev. 

Species 

duos-/ 

TREES 

2/  3/  4/ 

Juniperus  osteosDerma  (Torr.)  Little;—  (Pinaceae),—  Phan,— 

Utah  juniper,  (V)  5/ 

Pied 

Pinus  edulis  Engelm.;  (Pinaceae),  Phan,  pinyon  pine 

Poan 

Populus  anqusti f 6 1 ia  James;  (Sal icaceae) ,  Phan,  narrowleaf 
cottonwood,  (V) 

Potr 

Populus  tremuloides  Michx.;  (Sal icaceae) ,  Phan,  quaking  aspen 

Psme 

Pseudotsuga  menziesii  (Mirbel)  Franco;  (Pinaceae),  Phan, 
Douglas  fir 

Acgl 

SHRUBS 

Acer  qlabrum  Torr.;  (Aceraceae),  Phan,  Rocky  Mountain  maple, 

AMELA 

Amelanchier  sp. 

Amal 

Amel anchier  alnifolia  Nutt.;  (Rosaceae),  Phan,  Saskatoon 
servi ceberry ,  (V) 

Amut 

Amelanchier  utahensis  Koehne;  (Rosaceae),  Phan,  Utah 
servi ceberry ,  (V) 

Arfr 

Artemisia  friqida  Willd.;  (Composi tae) ,  Cham,  fringed 
sagebrush,  (V) 

Artr 

Artemisia  tridentata  Nutt.;  (Composi tae) ,  Phan,  Cham,  big 
sagebrush,  (V) 

Atca 

Atriplex  canescens  (Pursh)  Nutt.;  (Chenopodi aceae)  Cham, 
fourwing  saltbrush,  (V) 

Atco 

Atriplex  conferti fol ia  (Torr.  &  Fremont)  S.  Wats.; 
(Chenopodiaceae) ,  Cham,  shadscale,  (V) 

1 

Berberis  repens;  See  Mahonia  repens 

*  Footnotes  listed  at  end  of  species  list. 
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Table  3-7-3 


(Continued) 


Abbrev. 


Species 


{ 


Befo 

Cema 

Cemo 

CHRYS 

Chde 

Chna 

Chvi 

Epvi 

Eula 

Gusa 

Hodu 

Mare 

Opfr 

Oppo 


SHRUBS 
(Cont. ) 

Betula  fontinalis  Sarg.;  (Betul aceae) ,  Phan,  water  birch,  (V) 

Betul a  occidental  is;  See  Betula  fonti nal i s 

Ceanothus  martini  M.E.  Jones;  (Rhamnaceae) ,  Cham,  Martin 
ceanothus,  (V) 

Cercocarpus  montanus  Raf . ;  (Rosaceae),  Phan,  true  mountain 
mahogany,  (V) 

Chrysothamnus  sp. 

Chrvsothamnus  depressus  Nutt.  (Composi tae) ,  Cham,  dwarf 
Tabbi tbrush 

( 

Chrysothamnus  nauseosus  (PalT.)  Britt,  in  Britt  &  Brown 
(Compositae),  Phan,  rubber  rabbi tbrusn,  ^v) 

Chrysothamnus  vise idif lorus  .  (Hook.)  Nut-t,  (Compositae)  Cham, 

Douglas  rabbitbrush,  (V) 

Cornus  stolonifera;  See  Swida  sericea 

Ephedra  viridis  Coville;  (Ephedraceae) ,  Cham,  green  ephedra 

Eurotia  lanata  (Pursh)  Moquin;  (Chenopodi aceae) ,  Cham, 
common  winterfat,  (V) 

Gutierrezia  sarothrae  (Pursh)  Britt.  &  Rusby;  (Compositae), 

Cham,  broom  snakeweed 

Holodiscus  dumosus  (Nutt.)  Heller;  (Rosaceae),  Cham,  bush 
ocean-spray,  (V) 

Mahonia  repens  (Lindl.)  G.  Don;  (Berberidaceae) ,  Cham, 
creeping  barberry,  (V) 

Opuntia  fragilis  (Nutt.)  Haw.;  (Cactaceae),  Succ,  brittle 
pricklypear 

* 

Opuntia  polyacantha  Haw.;  (Cactaceae),  Succ,  plains  pricklypear 
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Table  '.-7-3 


(Continued) 


Abbrev.  Species 


Pamy 

Puvim 

Putr 

Quga 

RIBES 

Riau 

Rice 
Ri  in 

ROSA 

Rowo 

Saex 

Sain 

Saco 

Save 

Sosc 

Swse 


SHRUBS 
(Cont. ) 

Pachystima  myrsinites  (Pursh)  Raf . ;  (Cel astraceae) ,  Cham, 
myrtle  pachystima,  (V) 

Prunus  virginiana  var.  melanocarpa  (A.  Nels.)  Sarg.; 
~TRosaceae),  Phan,  black  common  chokecherry 

Purshia  tridentata  (Pursh)  D.C.;  (Rosaceae),  Cham,  antelope 
bitterbrush,  (V) 

Quercus  gambelii  Nutt.;  (Fagaceae),  Phan,  Gambel  oak,  (V) 
Ribes  sp. 

Ribes  aureum  Pursh;  (Saxi fragaceae) ,  Cham,  golden  current, 

(v) 

Ribes  cereum  Dougl . ;  (Saxi fragaceae) ,  Cham,  wax  current,  (V) 

Ribes  inerme  Rydb.;  (Saxifragaceae) ,  Cham,  whitestem  goose¬ 
berry,  (V) 

Rosa  sp. 

Rosa  woods ii  Lindl.;  (Rosaceae),  Cham,  Wood's  rose 


Sal ix  exigua  Nutt. ;  (Sal icaceae) ,  Cham,  willow,  (V) 
Salix  interior  Rowlee;  (Sal icaceae) ,  Cham,  willow,  (V) 


Sambucus  coerulea  Raf.;  (Caprifol iaceae) ,  Cham,  blueberry 
elder,  (V) 

Sarcobatus  vermiculatus  (Hook.)  Torr.;  (Chenopodiaceae) , 
Cham,  black  greasewood,  (V) 

Sorbus  scopulina  Greene;  (Rosaceae),  Cham,  Greenes  mountain- 
ash,  (V) 

Swida  sericea  (L.)  Holub;  (Cornaceae),  Cham,  redosier 
dogwood,  (V) 


Table  3-7-3  (Continued) 


Abbrev. 

Species 

Syor 

SHRUBS 
(Cont. ) 

Symphori carpos  oreophilus  A.  Gray;  (Capri fol iaceae) ,  Cham, 
mountain  snowberry  (V) 

Teca 

Tetradymia  canescens  D.C.;  ( Composi tae) ,  Cham,  gray 
horsebrusn,  (V) 

Acla 

HERBACEOUS  (HON-GRASSLIKE) 

Achillea  lanulosa  Nutt.;  (Compositae)  Hemi ,  western  yarrow, 

[NT  6/  (V) 

Agur 

Aqastache  urticifolia  Kuntze;  (Labiatae),  Hemi,  nettleleaf 
giant-hyssop,  (N)  (V) 

AGOSE 

Agoseris  sp.  • 

Agau 

Aqoseris  aurantiaca  (Hook.)  Greene;  (Compositae)  Hemi, 
orange  agoseris,  (N)  (V) 

Aggl 

Agoseris  qlauca  (Pursh)  Raf.;  (Compositae),  Hemi,  pale 
agoseris,  (N)  (V) 

Alte  2 

Allium  textile  Nels.  &  Macbr.;  (Liliaceae),  Cryp,  textile 
onion,  (N)  (V) 

AMBRO 

Ambrosia  sp.  (L.);  (Compositae)  Ther,  ragweed,  (N) 

Anse 

Androsace  septentrional i s  L.;  (Primul aceae) ,  Ther,  rock- 
jasmine,  (N)  (V) 

ANGEL 

Angelica  sp. 

Anam 

Anqelica  amDla  A.  Nels;  (Umbel  1 i ferae) ,  Hemi,  Angelica, 

(H)  TvT- 

Anpi 

Anqelica  pinnata  S.  Wats;  (Umbel  1 i ferae) ,  Hemi,  small- 
leaf  angelica,  (N)  (V) 

ANTEN 

Antennaria  sp. 

Anmi 

Antennaria  microphylla  Rydb.;  (Compositae),  dioecious,  Hemi, 
rose  pussytoes  (N)  (V) 
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#  Table  3-7-3 


(Continued) 


Abbrev.  Species 


HERBACEOUS  (NON-GRASSLIKE) 

(Cont. ) 


Anpu  Antennaria  pulcherrima  (Hook.)  Green;  (Composi tae)  ,  dioecious, 

Hemi ,  showy  pussytoes,  (N)  (V) 

Anro  Antennaria  rosea  Green;  (Composi tae) ,  dioecious,  Hemi,  rose 

pussytoes  (N)  (V) 

Aqba  Aquilegia  barnebyi  Munz;  ( Ranuncul aceae) ,  Hemi columbine , 

(Rare--endemic  to  Green  River  shale  deposits),  (N)  (V) 

Aqca  Aquilegia  caerulea  James;  ( Ranuncul  aceae) ,  Hemi,  Colorado 

columbine,  (Protected  by  Colorado  State  Law)  (N)  (V) 


ARAB  I 
Ardi  3 

m 

Ardr 

Arfe  4 

Arfes 

ARENA 

Area 

Arfe 

ARTEM 
Ardr 
Arl  u 


Arabi s  sp. 

Arabi s  divaricarpa  A.  Nels,;  ( Cruel  ferae) ,  Hemi,  rockcress, 

■^~TN fW) 

Arabi s  drummondi  A.  Gray;  (Cruciferae) ,  Hemi,  Drummond 
rockcress,  (N)  (V) 

Arabi s  fendleri  (Wats.)  Greene;  (Cruciferae),  Hemi,  Fendler 
rockcress,  (N)  (V) 

Arabis  fendleri  var.  spati folia  (Rydb.)  Rollins;  (Cruciferae), 
Hemi,  rockcress,"~TN)  (V)" 

Arenaria  sp. 

Arenaria  eastwoodiae  Rydb.;  (Caryophyl 1 aceae) ,  Hemi,  sandwort, 

[NT  Tv  I 

Arenaria  fendleri  A.  Gray;  (Caryophyl 1 aceae) ,  Hemi,  Fendler 
sandwort,  (N)  (V) 

Artemisia  sp. 

Artemisia  dracunculus  L.;  (Composi tae) ,  Hemi,  Tarragon,  (N)  (V) 

Artemisia  ludoviciana  Nutt.;  (Composi tae) ,  Hemi,  Louisiana 
sagebrush,  (N)  (V ) 
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Table  3-7-3 


(Continued) 


Abbrev. 

Species 

Ascr 

HERBACEOUS  (NON-GRASSLIKE) 

(Cont. ) 

Asclepias  cryptoceras  S.  Wats.;  (Ascl epidaceae) ,  Hemi , 
milkweed,  (N)  (V) 

ASTER 

Aster  sp. 

Asa r  6 

Aster  arenosus  Blake;  (Composi tae) ,  Hemi,  aster,  (N)  (V) 

Asca  4 

Aster  campestris  Nutt.;  (Compositae) ,  Hemi,  aster,  (N)  (V) 

ASTRA 

Astragalus  sp. 

Asch 

Astraqal us  chamaeleuce  A.  Gray;  (Leguminosae) ,  Hemi,  milk- 
vetch,  (N)  (V) 

Asdi 

Astraqal us  diversifolius  A.  Gray;  (Leguminosae),  Hemi,  milk- 
vetch,  (N)  (V) 

Aslu 

Astraqal us  lutosus  M.E .  Jones;  (Leguminosae),  Hemi,  mil kvetch, 
(threatened  and  endangered--endemic.  to  Green  River  shale 
deposits),  (N)  (V) 

Aspu 

Astraqal us  purshii  Dougl .  ex.  Hook;  (Leguminosae),  Hemi, 

Pursh  locoweed,  (N)  (V) 

Assp  3 

Astraqal us  spatulatus  Sheld.;  (Leguminosae),  Hemi,  tufted 
milkvetch,  (N)  (V) 

Aste  3 

Astragalus  tenellus  Pursh;  (Leguminosae),  Hemi,  loose  flower 
milkvetch,  (N)  (V) 

Basa 

Bal samorhi za  saqittata  (Pursh)  Nutt.;  (Compositae),  Hemi, 
arrowleaf  balsam  root,  (N)  (V) 

BORAG 

Boraqinaceae 

CALOC 

Calochortus  sp. 

Canu 

Cal ochortus  nuttallii  Torr.;  (Liliaceae),  Cryp,  segolily 
mariposa,  (N)  (V) 

Cagu 

Calochortus  gunnisonii  S.  Wats.;  (Liliaceae),  Cryp,  (N) 
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Abbrev. 

Species 

Cabu 

HERBACEOUS  (NON-GRASSLIKE) 

(Cont. ) 

Capsella  bursa-Dastoris  (L.)  Medic.;  (Cruci ferae) ,  Ther , 
shepherds-purse ,  (I) 

Cach  3 

Castil 1 eja  chromosa  A.  Nels.;  (Scrophul ari aceae) ,  Hemi, 

Indian  paintbrush,  (N)  (V) 

Cal  i 

Castil  1  eja  1  inariaefol  ia  Benth  in  D.C.;  (Scrophul ari aceae) , 
Hemi,  Wyoming  painted  cup  (N)  (V) 

CHAEN 

Chaenactis  sp. 

Chdo 

Chaenactis  doualasii  (Hook)  Hook  &  Arn.;  (Composi tae) ,  Hemi, 
Douglas  chaenactis,  (N)  (V) 

A  n\  ITM  A 

m  umiNU 

Chenopodium  sp.  . 

Chal 

Chenopodium  album  L.;  (Chenopodiaceae) ,  Ther,  1  ambsquarter 
goosefoot,  (I)  (V) 

Chfr  2 

Chenopodium  fremontii  S.  Wats.;  (Chenopodiaceae),  Ther, 
Fremont  goosefoot,  (N)  (V) 

Chenopodium  ai aantosDermum;  See  Chenopodium  hybridum 

Chgi 

Chenopodium  hybridum  (L.);  (Chenopodiaceae),  Ther,  mapleleaf 
goosefoot,  (origin  uncertain),  (V) 

Chle 

Chenopodium  leDtophyllum  Nutt.;  (Chenopodiaceae),  Ther, 
slimleaf  goosefoot,  ( N)  (V) 

Chte 

Chorispora  tenella  D.C.;  (Cruci ferae) ,  Ther,  chorispora, 

(I)  (V) 

CIRSI 

Cirsium  sp. 

Ciar  2 

Cirsium  arvense  (L.)  Scop.;  (Composi tae) ,  Hemi,  Canada 
thistle,  (I)  (V) 

i 

Cirsium  lanceolatum;  See  Cirsium  vulgare 
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Abbrev.  Species 


Ciun 

Civu 

Clco 

Cl  hi 

Cl  ps 

Copa  2 

Col  i 

Copa 

COMPO 

Coau 

CREPI 

Crac 

Croc 

CRUCI 

CRYPT 


HERBACEOUS  (NON-GRASSLIKE) 

(Cont. ) 

Cirsium  undulatum  (Nutt.)  Spreng.;  (Composi tae) ,  Hemi , 
wavyleaf  thistle,  (N)  (V) 

Cirsium  vulgare  (Savi)  Tenore;  (Composi tae) ,  Hemi,  bull 
thistle,  (I)  (V) 

Clematis  columbiana  (Nutt)  T.&  6.;  (Ranunculaceae) ,  Hemi, 

(Nl 

Clematis  hirsutissima  Pursh;  (Ranunculaceae),  Hemi,  Douglas 
cl ematis  ,  (N)  (V) 

Clematis  pseudoalpina  (Kuntze)  A.  Nels.  in  Coult.  &  Nels; 
(Ranuncul aceaeJT  Hemi,  (N)  (V) 

Col  1 i ns i a  parvifl ora  Dougl .  tn  Li ndl . ;  (Scrophul ariaceae) , 
Ther,  little  flower  collinsia,  (N)  (V) 

Collomia  linearis  Nutt.;  (Pol emoniaceae) ,.  Ther ,  slenderleaf 
collomia,  (N)  (V) 

Comandra  umbellata  ssp.  pallida  (A.  DC.)  Piehl;  (Santal aceae) , 
Hemi,  bastard  toadflax,  ( N)  (V) 

Composi tae 

Cory dal  is  aurea  Willd.;  ( Fumari aceae) ,  Ther,  golden  corydalis, 
(NRv) 

Crepis  sp. 

Crepis  acuminata  Nutt.;  (Composi tae) ,  Hemi,  tapertip 
hawksbeard,  (N)  (V) 

Crepis  occidental  is  Nutt.;  (Composi tae) ,  Hemi,  western 
hawksbeard,  ~(N)  (V) 

Cruciferae 

Cryptantha  sp. 
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# 

Abbrev. 


Crse 

CYMOP 

Cyac 

Cyfe 

DELPH 

Dene 

$  DESCU 
Depi 

Deri 

Epad 

EQUIS 
Eql  a 

ERIGE 

Erea 


Species 


HERBACEOUS  (NQN-GRASSLIKE) 

(Cont. ) 

Cryotantha  sericea  (A.  Gray)  Payson;  (Boraginaceae) ,  Hemi , 

('N')TV) 

Cymopterus  sp. 

Cymopterus  acaulis  (Pursh)  Raf.;  ( Umbel! i ferae ) ,  Cryp, 

(N)  (V) 

Cymopterus  fendleri  A.  Gray;  (Umbell iferae) ,  Cryp,  Chimaya, 
W  (Vl 

Delphinium  sp. 

Delphinium  nelsonii  Green;  (Ranuncul aceae) ,  Hemi,  Menzies 
larkspur,  (N)  (V) 

Descurai nia  sp. 

Descurainia  pinnata  (Walt.)  Britt;  ( Cruci ferae ) ,  Ther, 
pinnate  tanseymustard ,  (N) 

Descurainia  richardsonii  (Sweet)  O.E.  Schulz;  (Cruciferae) , 
Ther,  Richardson  tanseymustard,  (N)  (V) 

Epilobium  adenocaulon  Hausskn.;  (Onograceae) ,  Hemi,  sticky 
wi 1 1 owweed,  (N)  ( V ) 

Equisetum  sp. 

Equisetum  laevigatum  A.  Br.;  (Equi setaceae) ,  Cryp,  smooth 
horsetail ,  ( N )  (V) 

Eri geron  sp. 

Erigeron  eatonii  A.  Gray;  (Composi tae) ,  Hemi,  Eaton 
flea bane,  (N)  (V) 
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Erpu  2 

HERBACEOUS  (NON-GRASSLIKE) 

(Cont . ) 

Eriqeron  pumilus  Nutt.;  (Composi tae) ,  Hemi,  low  fleabane, 

(n)  wr 

Ersp 

Erigeron  speciosus  (Lindl.)  DC.;  (Composi tae) ,  Hemi,  Oregon 
fleabane 

ERIOG 

Eriogonum  sp. 

Eral 

Erioqonum  alatum  Torr.;  (Polygonaceae) ,  Hemi,  wing  eriogonum, 

( N)  Wf~ 

Ervi 

Eriogonum  densum  Greene;  (Polygonaceae),  Hemi,  broom  eriogonum, 

(N)  (V) 

Erlo 

Eriogonum  1 onchophyl 1  urn  T.  &  G.;  (Polygonaceae),  Hemi, 

eriogonum,  (~N)  (VT  •  *  ^ 

Erov 

Erioqonum  oval i folium  Nutt.;  (Polygonaceae),  Hemi,  cushion 
eriogonum,  (N)  (V) 

Erum 

Erioqonum  umbel  latum  Nutt.;  (Polygonaceae),  Hemi,  sulfur 
eriogonum,  (N)  (V) 

Erar  6 

Erysimum  asperum  (Nutt.)  DC.;  (Polygonaceae),  Hemi,  plains 
erysimum,  (N)  (V) 

EUPHO 

Euphorbia  sp. 

Eufe 

Euphorbia  fendleri  T.  &  G.;  (Euphorbiaceae) ,  Hemi,  Fendler 
euphorbia,  (N)  (V) 

Euro 

Euphorbia  robusta  (Engelm.)  Small;  (Euphorbiaceae),  Hemi, 
robust  euphorbia,  (N)  (V) 

FRAGA 

Fraqaria  sp. 

Frsp 

Frasera  speciosa  Douglas;  (Gentianaceae) ,  Hemi,  showy 
frasera,  (N)  (V) 

Frat 

Fritillaria  atropurpurea  Nutt.;  (Liliaceae),  Cryp,  purplespot 

fri till  aria,  (N)  Tv)  ^ 

3-7-101 

t  Table  3-7-3 


(Continued) 


Abbrev. 

Species 

Gabo 

HERBACEOUS  (NON-GRASSLIKE) 

(Cont. ) 

Galium  boreale  L.;  (Rubiaceae),  Hemi ,  northern  bedstraw, 

Cn)  (v) 

Geri 

Geranium  richardsonii  Fisch.  &  Trautv.;  (Geraniaceae) , 

Hemi,  Richardson  geranium,  (N)  (V) 

Gymu 

Gilia  spp  ;  See  Ipomopsis  sp.. 

Gymnolomia  multi  flora  (Nutt.)Benth  &  Hook.;  (Compositae) , 
Hemi,  showy  goldeneye,  (N)  (V) 

Hafl 

Hackelia  floribunda  (Lehm.)  Johnston;  (Boraginaceae) ,  Hemi 
stickseed,  (N)  (V) 

HAPLO 

Haplopappus  sp. 

®  Haac 

Haplopappus  acaulis  (Nutt.)  A.  Gray;  (Compositae),  Hemi, 
stemless  goldenweed,  (N)  (V) 

Hanu 

Haplopappus  nuttallii  T.  &  G.;  (Compositae),  Hemi,  golden- 
weed,  (N)  (V) 

HEDYS 

Hedysarum  sp. 

Hebo 

Hed.ysarum  boreale  Nutt.;  (Leguminosae) ,  Hemi,  northern 
sweetvetch,  (N)  (V) 

Heun 

He! ianthel 1  a  uniflora  (Nutt.)  T.&G.;  (Compositae),  Hemi, 
oneflower  hel ianthella,  (N)  (V) 

He!  a 

Heracleum  lanatum  Michx.;  (Umbel  1 i ferae) ,  Hemi,  common 
cowparsnip,  (N)  (V) 

Hepa 

Heuchera  parviflora  Nutt.  ex.  T.  &  G.;  (Saxi fragaceae) , 

Hemi,  littleleaf  alumroot,  (N)  (V) 

Hyfi 

Hymenopappus  filifolius  Hook.;  (Compositae),  Hemi,  fineleaf 
hymenopappus ,  (N)  (V) 

• 
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HYMEN 

HERBACEOUS  (NON-GRASSLIKE) 

(Cont. ) 

Hymenox.ys  sp. 

Hyac 

Hymenox.ys  acaulis  (Pursh)  Parker;  (Composi tae) ,  Hemi , 
stemless  hymenoxys,  (N)  (V) 

Ipag 

Ipomopsis  aqqreqata  (Pursh)  V.  Grant;  (Pol emoniaceae) , 

Hemi,  skyrocket  gilia,  (N)  (V) 

Ipco 

Ipomopsis  conqesta  (Hook.)  V.  Grant;  (Polemoniaceae) , 

Hemi,  ballhead  gilia,  (N)  (V) 

KOCHI 

Kochi  a  sp. 

Koir 

Kochia  iranica  Bornm.;  (Chenopodiaceae) ,  Ther,  summer 
cypress  (I) 

Kochia  scoparia;  See  Kochia  -iranica  ^ 

LACTU 

Lactuca  sp. 

Lase 

Lactuca  serriola  L.;  (Composi tae) ,  Ther,  prickly  lettuce, 

. in 

LAPPU 

Lappula  sp. 

Lare 

Lappula  redowskii  (Hornem.)  Greene;  (Boraginaceae) ,  Ther, 
annual  stickseed,  (N)  (V) 

LEPID 

Lepidium  sp. 

Lemo 

Lepidi urn  montanum  Nutt. ;  (Cruci ferae) ,  Hemi,  pepperweed, 

(i)  Tv) 

Lepe 

Lepidium  perfoliatum  L.;  (Cruci ferae) ,  Ther,  clasping 
pepperweed,  (I)  (V) 

Lepu 

Leptodactyl on  punqens  (Torr.)  Rydb.;  (Polemoniaceae),  Hemi, 

(N)  (V) 

Lipo 

Ligusticum  porteri  C.&  R.;  (Umbel  1 i ferae) ,  Hemi,  Porter 

ligusticum,  (N)  (V)  ^ 
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Species 

Li  ki 

HERBACEOUS  (NON-GRASSLIKE) 

(Cont. ) 

Linum  kingii  Wats,  in  King;  (Linaceae),  Hemi,  flax,  (N)  (V) 

Lile 

Linum  lewisii  Pursh;  (Linaceae),  Hemi,  Lewis  flax,  (N)  (V) 

LITHO 

Li thospermum  sp. 

Li  in 

Lithospermum  incisum  Lehm.;  (Boragi naceae) ,  Hemi,  gromwell, 

(N)  (V) 

Liru 

Lithospermum  ruderale  Dougl .  in  Lehm.;  (Boragi naceae) ,  Hemi, 

(N)  (V) 

LOMAT 

Lomatium  sp. 

Logr 

* 

Loju 

Lomatium  qrayi  C.  &  R.;  (Umbel! i ferae) ,  Cryp,  desert  parsley, 

mw) 

Lomatium  juniperinum  (M.E.  Jones)  C.  &  R.;  (Umbell i ferae) , 

Cryp,  desert  parsley,  (N)  (V) 

Loor 

Lomatium  orientale  C.&  R.;  (Umbel  1 i ferae) ,  Cryp,  desert  parsley, 

mm 

LUPIN 

Lupinus  sp. 

Luar 

Lupinus  arqenteus  Pursh;  (Legumi nosae) ,  Hemi,  silvery  lupine, 

(N)  (V) 

Luca 

Lupinus  caudatus  Kellogg;  (leguminosae) ,  Hemi,  tailcup 
lupine,  (N)  (V) 

Lyju 

L.yqodesmia  juncea  (Pursh)  D.  Don.;  (Composi tae) ,  Hemi,  rush 
skeletonplant,  (N)  (V) 

MALVA 

Malva  sp.;  (Malvaceae),  Hemi,  mallow  (N) 

Mear 

Mentha  arvense  L.;  (Labiateae),  Hemi,  field  mint,  (N)  (V) 

MENTZ 

Mentzelia  sp. 

Meal  2 

m 

Mentzelia  albicaulis  Dougl.  ex  Hook.;  (Loasaceae),  Ther, 
whi testem  mentzel ia,  (N)  (V)'. 
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Abbrev. 


Memu  2 

Memu 

MERTE 

Meci 

Mopa 

MOSS 

Niat 

Oeca 

Oeco 

Oela 

OSMOR 

Osde 

Oxla 

PENST 

Peca 

Pefr 

Peos 


( 


Species 


HERBACEOUS  (NON-GRASSLIKE) 

(Cont. ) 

Mentzelia  multicaulis  (Osterhout)  Goodman;  (Loasaceae),  Hemi, 
mentzelia,  (N)  (V) 

Mentzelia  multiflora  (Nutt.)  Gray;  (Loasaceae),  Hemi ,  desert 
mentzelia,  (N)  (V) 

Mertensi a  sp. 

Mertensia  ciliata  (James)  G.  Don;  (Broaginaceae) ,  Hemi, 
mountain  bluebells,  (N)  (V) 

Mol davica  parviflora  (Nutt.)  Britton;  (Labiateae),  Ther, 
American  dragonhead,  (N)  (V) 


Moss 

Nicotiana  attenuata  Torr.  ex.  S.  Wats.;  (Solanaceae) ,  Ther, 
Coyote  tobacco,  (N)  (V) 

Oenothera  caespitosa  Nutt. ;  (Onograceae) ,  Hemi,  tufted 
eveni ng-primrose 

Oenothera  coronopi fol ia  T.  &  G.;  (Onograceae),  Hemi, 
evening-primrose,  (N)  (V) 

Oenothera  lavandulaefol ia  T.  &  G.;  (Onograceae),  Hemi, 
lavenderleaf  evening-primrose,  (N)  (V) 

Osmorhi za  sp. 

Osmorhiza  depauperata  Phil . ;  (Umbel  1 iferae) ,  Hemi,  sweetroot, 
(N)  (V) 

Ox.ytropis  lambertii  var.  bigelovii  A.  Gray;  (Leguminosae) , 
Hemi,  Lambert  crazyweed,  (N)  (V) 

Penstemon  sp. 

Penstemon  caespitosus  Nutt,  ex.  A.  Gray;  (Scrophulariaceae) , 
Hemi ,  mat  penstemon,-  (N)  (V) 

Penstemon  fremontii  T.  &  G.;  (Scrophulariaceae),  Hemi, 
beard tongue,  (N )  ( V ) 

Penstemon  osterhoutii  Pennell;  (Scrophulariaceae),  Hemi, 
beardtongue,  (N)  (V) 
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Pest 

HERBACEOUS  (NON-GRASSLIKE) 

(Cont. ) 

Penstemon  strictus  Benth.  in  D.C.;  (Scrophulariaceae) ,  Hemi, 
Rocky  Mountain  penstemon,  (N)  (V) 

Phse 

Phacelia  sericea  (Graham)  A.  Gray;  (Hydrophyl 1 aceae) ,  Hemi , 
silky  phacelia,  (N)  (V) 

PHLOX 

Phlox  sp. 

Phho 

Phlox  hoodii  Rich.;  (Pol emoniaceae) ,  Hemi,  Hoods  phlox, 

(NTTvy 

Phlo 

Phlox  lonqifolia  Nutt.;  (Pol emoni aceae) ,  Hemi,  longleaf 
phlox,  (H)  (V) 

Phmu 

Phlox  multiflora  A.  Nels.;  (Polemoniaceae) ,  Hemi,  flowery 
phlox,  (N)  (V) 

0  Phfl 

Physaria  floribunda  Rydb.;  (Criici  ferae) ,  Hemi,  twinpod, 

(N)  TvT 

PLANT 

Plantaqo  sp.;  (Plantaginaceae) ,  Thar,  plantain,  (N) 

PI  pa 

Plantaqo  patagonica  Jacq.;  (Plantaginaceae),  Ther,  Patagonia 
Indianwheat,  (N) 

Posa  3 

Plantaqo  purs h i i  See  Plantaqo  patagonica 

Polygonum  sawatchense  Small;  (Polygonaceae) ,  Ther,  knotweed, 
(N)  (V) 

POTEN 

Potentilla  sp. 

Pomo 

Potentilla  monspel iensis  L.;  (Rosaceae),  Ther,  cinquefoil, 
(origin  uncertain)  (V) 

Popu 

Potentilla  pulcherrima  Lehm.;  (Rosaceae),  Hemi,  cinquefoil 
(N)  (V) 

Poqu 

Potentilla  quinquefolia  Rydb.;  (Rosaceae),  Hemi,  cinquefoil, 

00  fv) 

# 
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Fyas 

HERBACEOUS  (NON-GRASSLIKE) 

(Cont. ) 

Pyrola  asari folia  Michx.;  (Ericaceae),  Hemi,  alpine  pyrola, 

(nTTv) 

RANUN 

Ranunculus  sp. 

Racy 

Ranunculus  cymbalaria  var.  saximontanus  Fernald;  (Ranuncul aceae) , 
Hemi,  Rocky  Mountain  buttercup,  (N)  (V) 

Rase  2 

Ranunculus  sceleratus  L.;  (Ranuncul aceae) ,  Hemi,  blister 
buttercup,  (N)  (V) 

RORIP 

Rorippa  sp. 

Rona 

Rorippa  nasturtium-aquaticum  (L.)  Schniz  &  Thell.;  (Cruciferae) , 
Hemi,  watercress,  (I)  (V) 

Rucr 

Rumex  criscus  L.;  (Polygonaceae) ,  Hemi,  curlydock,  (N)  (V) 

Ruut 

Rumex  utahensis  Rech,  f.;  (Polygonaceae)  Hemi,  dock,  (N)  (V) 

Saka 

Salsola  kali  L.;  (Chenopodiaceae) ,  Ther„  Russianthistle,  (I)  (V) 

Scla 

Scrophul ari a  lanceolata  Pursh , (Scrophul ari aceae) ,  Hemi. 
lanceleaf  figwort,  (N)  (V) 

SENEC 

i 

Senecio  sp. 

Sein 

Senecio  intecerrimus  Nutt.;  (Composi tae) ,  Hemi,  lambstongue 
groundsel,  (N)  (V) 

Semu  2 

Senecio  multilobatus  T.&  G.  ex  A.  Gray,  (Composi  tae) ,  Hemi, 
lobeleaf  groundsel,  (N)  (V) 

Sesp 

•  Senecio  SDartioides  T&G(Composi tae) ,  Hemi,  broom  groundsel. 

SISYM 

Sisymbrium  sp. 

Sial 

Sisymbrium  altissimum  L.;  (Cruciferae),  Ther ,  tumbl emustard , 

(N)  (V) 

Si  1  i  ' 

Sisymbrium  linifolium  Nutt,  in  T.&  G.;  (Cruciferae),  Hemi, 
tumblemustard,  (N)  (V) 
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SMILA 

Smra 

Smst 

SOLID 

Somu 

SPHAE 

Spco 

Stpi  2 

Stwr 

Stco 

TARAX 

Taof 

Thfe 

Thwr 


Species 


HERBACEOUS  (NON-GRASSLIKE) 

(Cont . ) 


Smilacina  sp. 

Smilacina  racemosa  var.  amp! exicaul i s  (Nutt.)  S.  Wats.; 

( Li 1 iaceae) ,  Cryp,  Solomon-plume,  (N)  (V) 

Smilacina  s tel  lata  (L.)  Desf.;  (Liliaceae),  Cryp,  Solomon- 
pl ume,  (N)  (V) 

Soli  dago  sp;  (Composi tae) ,  Hemi ,  goldenrod,  (N)  (V) 

Sol idago  cil iosa  See:  Sol i dago  mul ti radiata  var.  scopul orum 

Soli  dago  multi radiata  Ait,  var.  scopulorum  A.  Gray;  (Composi tae) 
Hemi,  low  goldenrod,  (N)  (VT~ 

Spaheralcea  sp. 

Sphaeralcea  coccinea  (Pursh)-  Rydb. ;  (Malvaceae),  Hemi, 
scarlet  globemallow,  (N)  (V) 

Stanleya  pinnata  (Pursh)  Britton;  (Cruciferae) ,  Hemi,  desert 
princespl ume,  (N)  (V) 

Stanleyel la  wri gh ti i  See:  Thelypodi urn  wri gh ti i 

Streptanthus  cordatus  Nutt.  exT.&G.;  (Cruciferae),  Hemi, 
heartleaf  twistflower,  (N)  (V) 

Taraxacum  sp. 

Taraxacum  officinale  Web,  in  Wiggers;  (Composi tae) ,  Hemi, 
common  dandelion,  (Distribution  worldwide)  (V) 

Thalictrum  fendleri  Engelm.  ex  A.  Gray;  ( Ranuncul aceae) , 

Hemi,  Fendler  meadowrue,  (N)  (V) 

Thel ypodi urn  wri ghti i  A.  Gray;  (Curci ferae) ,  Hemi  or  Ther, 
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Abbrev. 

Species 

Thmo 

HERBACEOUS  (NON  GRASSLIKE) 

(Cont. ) 

Thermopsis  montana  Nutt,  ex  T.&  G.;  (Leguminoseae),  Hemi , 
mountain  thermopsis,  (N)  (V) 

Toin 

Townsendia  incana  Nutt.;  (Composi tae) ,  Hemi,  hoary  townsendia, 

(N)  (V) 

TRIFO 

Trifolium  sp. 

Trgy 

Trifolium  q.ymnocarpon  Nutt.;  (Leguminoseae),  Hemi,  hollyleaf 
clover,  (N)  (V) 

UMBEL 

Umbel  1  i ferae 

Urdig 

Urtica  dioica  ssp.  qracilis  (A.T.)  Selander;  (Labiatae), 

Hemi  or  Ther,  big  stinging  nettle,  (N) 

Vaoc 

Valeriana  occidental  is  Heller;  (Valerianaceae) ,  Hemi,  western 

valerian,  (N)  (V)  ** 

Viam 

Vicia  americana  Muehl .  ex.  Willd. ;  (Leguminoseae),  Hemi 

American  vetch,  (N)  (V) 

Vi  ad 

Viquiera  multi  flora  See:  Gymnolomia  multi  flora 

Viola  adunca  Smith;  (Violaceae),  Hemi,  Hook  violet,  (N)  (V) 

Vicar 

Viola  canadensis  L.  var.  ruqulosa  (Greene)  C.L.  Hitchcock; 

(Violaceae),  Hemi,  Canada  violet  (N)  (V) 

Vinu 

Viola  nuttallii  Pursh;  (Violaceae),  Hemi,  Nuttall  violet, 

(NTTvJ 

Vi  pa  2 

Viola  pallens  (Banks)  Brainerd;  (Violaceae),  Hemi,  marsh 
violet,  (N)  (V) 

Viola  palustris  ssp.  brevipes;  See  Viola  pallens 

Viola  ruqulosa;  See  Viola  canadensis  var.  ruqulosa 
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Species 


HERBACEOUS  (NON-GRASSLIKE) 
*  (Cont. ) 


WYETH 

Zyveg 


Wyethia  sp.  Nutt.;  (Composi tae) ,  mule-ears 

Zvoadenus  venenosus  var.  gramineus  (Rydb.)  Walsh  ex^M.E. 
Peck;  (Liliaceae),  Cryp,  grassy  deathcamas,  (N)  (V) 


AGROP 

Agde  2 


Agre  2 


Agsm 


Agspi 


Agsp 

Agsu 

Agtr 

ARIST 

Bogr 


GRASSES  AND  GRASS-LIKES 

Aqropyron  sp. 

Agropyron  cri statum;  See  Agropyron  desertorum 

Agropyron  desertorum  (Risch.)  Schult. ;  (Gramineae),  Hemi , 
crested  wheatgrass,  (I)  (N) 

Agropyron  i  nerme ;  See  Agropyron  spi  cat  urn  var.  j  nerrne_ 

Aqropyron  repens  (L.)  Beauv.;  (Gramineae),  Hemi,  quackgrass, 

Agropyron  smithii  Rydb.;  (Gramineae),  B1  uestem  wheatgrass , 

(N  RV) 

Aqropyron  spicatum  (Pursh)  Scribn.  &  Smith  var.  i nerme 

Hel 1 er ;  (Grami neae) ,  Hemi,  beardless  bluebunch  wheatgrass, 

(N)  (V) 

Aqropyron  spicatum  (Pursh)  Scribn.  &  Smith  var.  sj3i_catum,  ^  ^ 
(Gramineae),  Hemi,  bearded  bluebunch  wheatgrass,  (N)  (V) 

Aqropyron  subsecundum  (Link)  Hitchc.;  (Gramineae),  bearded 
wheatgrass,  (N)  (V) 

Aqropyron  trachycaulum  (Link)  Richt;  (Gramineae),  Hemi, 
slender  wheatgrass,  (N)  (V) 

Aristida  sp.  L.  Three  awn,  (N) 

Bouteloua  gracilis  (H.B.K.)  Lag.;  (Gramineae),  Hemi,  blue 
grama,  (N)  (V) 
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Species 

BROMU 

GRASSES  AND  GRASS-LIKES 
(Cont. ) 

Bromus  sp. 

Bromus  anomalus;  See  Bromus  porteri 

Brin 

Bromus  inermis  Leyss;  (Gramineae),  Hemi,  smooth  brome,  (I)  (V) 

Brma 

Bromus  marqinatus  Nees;  (Gramineae),  Hemi,  big  mountain 
brome,  (N)  (V) 

Brpo 

Bromus  porteri,  (Coult.)  Nash;  (Gramineae),  Hemi,  nodding  brome, 

'  "IN) 

Brte 

Bromus  tectorum  L.;  (Gramineae),  Ther ,  cheatgrass  brome, 

rn  (v) 

CAREX 

Carex  sp. 

Cado 

Carex  douglasii  Boot  in  Hook.;  (Cyperaceae) ,  Cryp,  Douglas 
sedge,  (N)  (V) 

Cage 

Carex  ge.yeri  Boott;  (Cyperaceae) ,  Cryp,  elk  sedge,  (N)  (V) 

Cal  a  2 

Carex  lanuginosa  Michx.;  (Cyperaceae),  Cryp,  wooly  sedge, 

(N)  (V) 

Cane  2 

Carex  nebraskensis  Dewey;  (Cyperaceae),  Cryp,  Nebraska  sedge, 

nrrrvi 

Cave  2 

Carex  vernacula  L.H.  Bailey;  (Cyperaceae),  Cryp,  sedge, 

(nTTvJ 

Di  st 

Di  sti  chi  i  s  stricta  (Torr.)  Rydb.;  (Gramineae)  Hemi,  inland 
saltgrass,  (N)  (V) 

Elma 

Eleocharis  macrostachya  Britt.;  (Cyperaceae),  Cryp,  common 
spikerush,  (N)  (V) 

ELYMU 

Elmus  sp. 

Elci 

El.ymus  cinereus  Scribn.  &  Merr.;  (Gramineae),  Hemi,  great 
basin  wildrye,  (N)  (V) 

FESTU 

Festuca  sp.;  (Gramineae),  Hemi,  fescue,  (N)  . 
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Abbrev. 


Gist 

HORDE 

Hobr 

Hoju 

OUNCU 

Juara 


•Jusa 


Kogr 

Mebu 

Orhy 

POA 

Poag 

Poam 

Poca 

Poco 

Pofe 


Species 

GRASSES  AND  GRASS-LIKES 

(Cont. ) 

Glyceria  striata  (Lam.)  Hitchcock;  (Gramineae),  Hemi ,  fowl 
mannagrass,  (N)  (V) 

Hordeum  sp. 

Hordeum  brachyantherum  Nevski ;  (Gramineae),  Hemi,  meadow 
barley,  (N)  (V) 

Hordeum  jubatum  L.;  (Gramineae),  Hemi,  foxtail  barley,  (N)  (V) 

Juncus  sp. 

Juncus  articus  spp.  ater  (Rydb.)  Hulten;  (Juncaceae),  Cryp, 
wiregrass,  (N)  (V) 

Juncus  balticus;  See  Juncus  arcticus  spp.  ater 

Juncus  saximontanus  A.  Nels=;  (Juncaceae)  Cryn.  Rocky  Mountain 
rush,  (N)  (V) 

Koeleria  cri stata;  See  Koel eria  graci 1 i s 

Koeleria  gracilis  Pers.;  (Gramineae),  Hemi,  prairie  junegrass 

Mel i ca  bulbosa  Geyer;  (Gramineae),  Cryp,  onion  grass,  (N) 

Oryzopsis  hymenoides^  (R.&  S.)  Ricker;  (Gramineae),  Hemi, 

Indian  ricegrass,  (N)  (V) 

Poa  sp. 

Poa  agassizensis  Boivin  &  D.  Loeve;  (Gramineae),  Hemi,  blue 
grass,  (N)  (V) 

Poa  ampla  Merr.;  (Gramineae),  Hemi,  big  bluegrass,  (N)  (V) 

Poa  canbyi  (Scribn.)  Piper;  (Gramineae),  Hemi,  Canby  bluegrass, 
(N)  (V) 

Poa  compressa  L.;  (Gramineae),  Hemi,  Canada  bluegrass,  (N) 

(N) 

Poa  fendleriana  (Steud.)  Vasey;  (Gramineae),  Hemi,  mutton 
bluegrass,  (N)  (V) 
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Abbrev. 


Ponei 

Popr 

Posa 

Scac 

Silo 

Spai 

STIPA 
Stco  2 

Stco 

Stvi 

Trma  3 
Tyla 


Species 


GRASSES  AND  GRASS-LIKES 

(Cont. ) 

Poa  interior;  See  Poa  nemoralis  var.  interior 

Poa  nemoralis  L.  var.  interior  (Rydb.)  Butters  &  Abbe; 

(Gramineae) ,  Hemi,  interior  bluegrass,  (N)  (V) 

Poa  pratensis  L.;  (Gramineae),  Hemi,  Kentucky  blueqrass, 

Tifwr 

Poa  sandberqii  Vasey;  (Gramineae),  Hemi,  Sandberq  blueqrass, 

TnTTv) 

Poa  secunda;  See  Poa  sandbergi i 

Scirpus  acutus  Muehl .  ex.  Bigelow;  (Cyperaceae) ,  Cryp, 
tule  bulrush,  (N)  (V) 

Si  tan  ion  hystrix;  See  Si  tan ion  longi fol i urn 

Sitanion  lonqi fol ium  J.G.  Smith;  (Gramineae),  Hemi,  squi rrel tai  1  , 

00  (v) 

Sporobolus  airoides  (Torr.)  Torr.;  (Gramineae),  Hemi,  alkali 
sacaton,  (N)  (V) 

Stipa  sp. 

Stipa  columbiana  Mocoun;  (Gramineae),  Hemi,  subalpine 
needlegrass.  (N)  (V) 

Stipa  comata  Trin.  &  Rupr.;  (Gramineae),  Hemi,  needle- 
and-thread,  (N)  (V) 

Stipa  viridula,  Trin.;  (Gramineae),  Hemi,  green  needlegrass, 

(N) 

Triglochin  maritima  L.;  ( Juncaginaceae) ,  Cryp,  shore  podgrass, 

Typha  lati folia  L.;  (Typhaceae),  Cryp,  common  cattail, 

(N) 
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FOOTNOTES 

y  Abbreviation  of  genus  and  species  in  a  four  letter  code  (Plummer 
et  al . ,  1966) . 

2/  Author  citation,  nomencl atural  authority  cited  after  each  species  name 
and  delineated  by  a  semicolon. 

3/  The  family  of  plants  to  which  a  species  belongs  in  parenthesis. 

4/  Lifeforms  of  Plants  (Raunkiaer,  1934). 

Phan  (Phanerophyte)  -  Perennating  bud  at  least  0.25  m  above  soil  surface. 

Cham  (Chamaephyte)  -  Perennating  bud  between  0  and  0.25  m  above  soil 

surface . 

Hemi  (Hemicryptophyte)  -  Perennating  bud  in  soil  surface. 

Cryp  (Cryptophyte)  -  Perennating  buds  covered  by  soil  or  water. 

Ther  (Therophyte)  -  Annual  plants,  perennating  buds  contained  in  seed. 
Succ  (Succulent)  -  Stems  enlarged;  serve  as  water  storage  organ. 

5/  (V)  Voucher  speciment  collected. 

6/  Origin  of  herbaceous  species: 

(N)  -  Native  to  the  North  American  Continent. 

0)  -  Introduced  from  outside  the  North  American  Continent. 
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SA’IPI  I  !)  IN  lilt"  1  PACT  r-a  SlllOY  AREA  I  OR  RBOt,P 


Spec  I  os 


Ooiinl.is  F  ir  Aspen  U[O  u)'!  ‘lea clow  Mixed  Brush 

Oijd.i/Ar.iut  A;  •.it/Syor 


I'invon-.lon  in '!  __  Vi'’'brush 

I’-d/Ariijt  P-J  i'-.l/Ai  lr  Artr/ Amut/byor  "Artr 


Shadscalc;  Rabbi  thrush  Greasowood 


Itipar  i  (■; 


Juos 

- 

Pied 

- 

- 

Potr 

1 

51 

Psme 

60 

1 

Acgl 

2 

4 

Amol 

7 

19 

Amut 

12 

14 

Arfr 

- 

- 

Artr 

4 

4 

Atca 

- 

- 

Atco 

- 

Befo 

- 

- 

Cema 

- 

“ 

Cemo 

4 

- 

Chde 

- 

- 

Chna 

4 

" 

Chvi 

4 

- 

Epvi 

- 

- 

Eula 

- 

- 

Gusa 

- 

- 

Hodu 

4 

- 

Mare 

4 

- 

Opfr 

- 

- 

Oppo 

- 

- 

Pamy 

4 

4 

Pvim 

10 

12 

Putr 

4 

- 

Quga 

2 

4 

Riau 

_ 

- 

Rice 

4 

- 

Ri  in 

2 

1 

Rowo 

1 

4 

Saex 

- 

- 

Sain 

.. 

Saco 

4 

- 

Save 

- 

- 

Sosc 

- 

1 

Swse 

- 

- 

Syor 

11 

3 

Teca 

- 

- 

Acla 

1 

4 

Aggl 

- 

- 

Anse 

- 

- 

An  am 

- 

_ 

Anmi 

- 

- 

Anpu 

_ 

Aqca 

4 

1 

Ardr 

- 

- 

Area 

_ 

_ 

Arl  u 

- 

- 

Asca 

Asch 

_ 

_ 

Asdi 

_ 

_ 

Aspu 

_ 

Assp  3 

- 

- 

Aste  3 

2 

Basa 

_ 

Canu 

Cach  3 

_ 

Cal  i 

- 

- 

Chdo 

Chal 

«. 

_ 

Chlr  2  . 

4 

_ 

Ohio 

4 

Ciar  2 

■» 

_ 

3 

1 


+ 

+ 

+ 


4 

1 

+ 


4 


39 

8 


4 


4 


+ 


3 

4 

12 


+ 

+ 


26 

8 


+ 

2 


+ 

1 


4 


+ 


TREE  STRATUM 

13  13  11 

4  15  9 

SHRUBS 


8  4  4 

+ 

7  +  7 

4  + 

+  - 

1  1  + 

+  + 

+  +  1 

4 

+ 

+  +  + 

4-4 
+  +  + 

1  1  1 


+  13  12 

+  4  + 


+ 


4 


2 


+ 

4 

4 


1  +  + 

+  +  + 

FORBS 


4 


4 


1 


4 

4-  -  + 

4 


4 


6 


4 


4 


4 


4 


2 

4 


4 


5 


+ 

4 


4 

1 


2 

T 

1 

3 

1 


2 

29  + 


+ 

+ 


+ 


+ 


■i 

+■ 

+ 

+ 


6 

3 
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Douglas  Fir 

Aspen 

Upland  Meadow 

Mi  xed 

Brush 

Pi 

nyon-Juni 

per 

Sagebrush 

Shadscal e 

P.abbi  tbrush 

Greasewood  Ri 

pdri  *r, 

Species 

Quga/Amut  Amut/Syor 

P-J/Amut  P-J 

P-T/AFtr 

Artr/Amut/Syor  Artr 

# 

FORBS 

(CONTINUED) 

Clco 

♦ 

_ 

. 

_ 

_ 

. 

_ 

_ 

- 

4 

Cl  hi 

- 

- 

- 

- 

4- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Coli 

+ 

- 

- 

. 

. 

- 

» 

- 

4 

- 

- 

- 

- 

- 

Copa 

- 

- 

- 

4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Coum 

- 

- 

4 

4 

- 

- 

- 

- 

4 

- 

- 

Crac 

* 

„ 

4 

+ 

„ 

4 

_ 

+ 

_ 

_ 

- 

_ 

Crse 

- 

- 

+ 

4 

4- 

4 

4 

4 

4 

+ 

4 

- 

- 

- 

Depi 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4 

4 

4 

4 

Eras 

- 

- 

- 

- 

4 

- 

- 

- 

+ 

- 

- 

- 

- 

- 

Erea 

- 

- 

+ 

- 

4 

- 

+ 

- 

4 

- 

- 

- 

- 

- 

Erpu  2 

- 

- 

- 

. 

4 

- 

_ 

4 

4 

- 

. 

- 

- 

- 

Ersp 

4 

- 

- 

- 

- 

- 

- 

- 

4 

- 

- 

- 

- 

- 

Eral 

• 

- 

4 

- 

- 

- 

- 

- 

- 

4 

- 

- 

- 

- 

Erlo 

- 

- 

1 

- 

- 

l 

- 

4 

- 

- 

l 

- 

- 

- 

Erov 

- 

- 

- 

- 

- 

- 

- 

4 

- 

- 

- 

- 

- 

Erum 

_ 

_ 

+ 

2 

_ 

4 

_ 

l 

. 

_ 

- 

_ 

Eufe 

- 

- 

- 

- 

- 

4 

4 

4 

- 

4 

- 

- 

- 

- 

Euro 

- 

- 

+ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Gefr 

- 

- 

- 

- 

- 

- 

- 

- 

4 

- 

- 

- 

- 

- 

Gabo 

1 

3 

- 

4 

- 

- 

- 

- 

l 

- 

- 

- 

- 

4 

Geri 

* 

1 

_ 

_ 

_ 

_ 

_ 

_ 

. 

- 

- 

4 

Haf  1 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Haac 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-- 

- 

Hanu 

- 

- 

1 

- 

+ 

l 

4 

4 

4 

- 

l 

- 

- 

- 

Hebo 

- 

- 

1 

- 

4 

- 

- 

- 

l 

- 

- 

- 

- 

“ 

Heun 

4 

4 

_ 

_ 

. 

4 

. 

- 

- 

- 

- 

Hepa 

- 

- 

- 

- 

4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Hyfi 

- 

- 

1 

- 

- 

- 

- 

4 

- 

- 

- 

- 

- 

- 

Hyac 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

[pag 

- 

- 

♦ 

4 

- 

- 

- 

- 

4 

4 

“ 

“ 

" 

I  pco 

- 

- 

. 

- 

- 

- 

4 

4 

- 

- 

- 

- 

- 

Koi  r 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4 

- 

- 

9 

4 

1  ase 

_ 

_ 

_ 

_ 

_ 

. 

_ 

- 

- 

- 

- 

4 

- 

•Rpe 

- 

- 

- 

- 

- 

- 

-  . 

- 

+ 

- 

- 

4 

- 

- 

- 

- 

- 

- 

- 

1 

- 

• 

" 

Lepu 

- 

- 

4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Li  le 

- 

- 

4 

- 

4 

- 

- 

- 

- 

- 

- 

- 

- 

* 

Li  ru 

4 

- 

- 

- 

4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Luca 

- 

- 

4 

- 

4 

- 

- 

- 

A 

- 

- 

- 

- 

- 

Lyju 

- 

- 

- 

“ 

- 

4 

“ 

- 

* 

- 

“ 

“ 

“ 

~ 

Oeca 

_ 

_ 

_ 

. 

• 

. 

- 

- 

- 

- 

4 

- 

- 

- 

Oela 

- 

- 

♦ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Osde 

1 

5 

- 

- 

- 

- 

- 

- 

4 

“ 

- 

- 

- 

- 

Oxla 

- 

- 

+ 

- 

- 

’  - 

- 

- 

- 

- 

- 

- 

- 

Peca 

- 

- 

2 

4 

4 

4 

4 

- 

l 

“ 

” 

~ 

” 

~ 

Pefr 

_ 

. 

- 

- 

- 

4 

- 

- 

- 

- 

- 

Phho 

- 

- 

4 

- 

- 

4 

4 

4 

4 

- 

- 

- 

- 

- 

Phi  o 

- 

- 

4 

4 

4 

- 

- 

4 

4 

- 

- 

- 

4 

- 

Phmu 

- 

- 

- 

- 

- 

- 

- 

- 

4 

- 

- 

- 

“ 

- 

Phf  1 

- 

- 

+ 

4- 

4 

4 

- 

4 

4 

4 

~ 

~ 

Posa 

_ 

_ 

. 

- 

- 

- 

- 

4 

- 

- 

- 

.  - 

- 

Popu 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

l 

Racy 

'  - 

- 

“ 

- 

- 

- 

- 

- 

“ 

“ 

“ 

~ 

Ruut 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

4 

~ 

Semu 

- 

- 

- 

- 

- 

- 

4 

- 

- 

4 

• 

• 

* 

' 

Smst 

4 

1 

_ 

. 

. 

- 

- 

- 

- 

- 

- 

- 

4 

Somus 

1 

2 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4 

Spco 

- 

+ 

- 

4 

4 

4 

i 

l 

“ 

4 

‘ 

Stco 

- 

- 

4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Taof 
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_ 

- 

- 

- 

- 

4 

4 

- 

- 

4 

l 

Thfe 
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1 

- 

- 

- 

- 

- 

- 

“ 

- 

- 

- 

• 

Thmo 

4 

5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

“ 

” 

Trgy 

- 

- 

4- 

- 

- 

+ 

- 

4 

1 

“ 

- 

“ 

” 

“ 

Vaoc 

- 

2 

- 

" 

“ 

“ 

~ 

“ 

“ 

Viam 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Viad 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

“ 

~ 

~ 

^iru 
■  vog 

- 

6 

+ 

: 

- 

- 

- 

- 

4 

- 

- 

- 

ii 

- 
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Table  3.7-  4 


(CONTINUED) 


Douglas  Fir 

Aspen 

Upland  Meadow 

Mixed 

Brush 

Pi nyon 

-Juniper 

Saqebrush 

Shadscal e 

Rabbitbrush 

Greasev/ood 

Riparian 

Species 

Quga/Ai'iut 

Amut/Syo 

r  P-J/Amut 

P-J  P-J/Artr 

Artr/Amut/Syor 

Artr 

_ | 

•  _ 

Ag  Ue  2 
Agre2 

-  * 

- 

- 

- 

- 

GRASSES  AND 

GRASS-LIKES 

- 

- 

- 

- 

3 

14 

Aqsm 

- 

- 

+ 

4 

- 

4 

4 

4 

1 

2 

“ 

1 

5 

Agspi 

- 

- 

- 

- 

- 

- 

- 

- 

“ 

- 

“ 

- 

- 

4 

Agin 

- 

“ 

- 

+ 

“ 

** 

- 

— 

“ 

Agtr 

4 

- 

2 

+ 

1 

1 

4 

l 

- 

4 

- 

- 

4 

- 

Bogr 

- 

- 

- 

- 

* 

" 

- 

- 

** 

l 

Brin 

- 

- 

- 

- 

- 

“ 

- 

- 

- 

” 

“ 

“ 

“ 

Brma 

4 

2 

- 

- 

- 

- 

- 

- 

- 

- 

- 

r 

“ 

Brte 

- 

- 

- 

+ 

- 

- 

- 

4 

4 

“ 

“ 

4 

' 

Cage 

10 

3 

- 

6 

+ 

- 

4 

+ 

3 

- 

- 

- 

- 

1 

l 

Cane 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

“ 

Cave 

2 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

El  ci 

- 

- 

- 

- 

4 

- 

- 

- 

- 

2 

- 

37 

4 

7 

1 

Gist 

- 

- 

- 

- 

- 

- 

- 

* 

“ 

“ 

Hobr 

_ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

•  4 

Hoju 

- 

- 

- 

- 

- 

-  ■ 

- 

- 

- 

- 

1 

" 

4 

Juara 

■- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

“ 

4 

Jusa 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

“ 

4 

Kogr 

4 

1 

2 

- 

4 

“ 

4 

1 

4 

+ 

** 

' 

Orhy 

- 

- 

- 

1 

l 

+ 

1 

l 

l 

+ 

+ 

- 

- 

Poam 

- 

- 

- 

- 

- 

“ 

- 

- 

“ 

“ 

“ 

Pofe 

- 

- 

- 

- 

- 

- 

- 

“ 

l 

- 

“ 

4 

~ 

7 

Popr 

- 

- 

- 

- 

- 

- 

- 

4 

- 

- 

Posa 

- 

- 

1 

2 

4 

i 

l 

3 

” 

4 

Scac 

_ 

_ 

_ 

- 

+  g.- 

. 

- 

- 

- 

- 

- 

- 

Silo 

_ 

- 

- 

- 

- 

4 

- 

4 

1 

4 

- 

- 

“ 

Spai 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

“ 

• 

4 

Stco  2 

- 

1 

- 

- 

- 

- 

4 

- 

1 

- 

“ 

“ 

Stco 

- 

- 

1 

- 

2 

4 

- 

l 

1 

“ 

- 

~ 
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Table  3-7-5  Species  encountered  in  the  mature  tree  stratum  in  the  aspen  type  for  RBOSP 


Species 


Percent  Percent 
Cover  Frequency  Constancy 


C°ver  Density 
m  /ha  #/ha 


OCTOBER  1974  (SUMMARY  OF  4  TRANSECTS) 


Basal  Area 
2  ,, 

m  /ha 


1. 

Populus  tremuloides 

MAY- JUNE 

33.04  93.75  100  3304 

.  JULY,  SEPTEMBER  1975  (SUMMARY  OF  5  TRANSECTS) 

479 

13.00 

1. 

Populus  tremuloides 

41.33 

100.00 

100 

4133 

623 

21  .08 

2. 

Pseudotsuga  menziesii 

1.10 

8.00 

20 

no 

14 

0.78 

All  Species 

42.43 

4243 

637 

21  .86 
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Table  3-7-6  Percentage  of 

for  RBOSP 

individuals/ha 

by  diameter  cl  as 

s  (cm)  of  tree 

species 

recorded 

on  vegetation 

transects 

Vegetation  Type 
Species 

Diameter 

Class 

(cm)* 

■  ■  r — rrn — 

0-7.6 

7.6-16  16-24 

24-32 

32-40 

40-48 

48-56 

56-64 

64-72 

7  2-80 

80-88 

>  88 

lL - 1 - - 

Douglas  fir 

Pseudotsuga 

menzi esi i 

67 

12  11 

6 

3 

1 

<  1 

0 

<1 

0 

0 

0 

Aspen 

Populus 

tremuloides 

75 

11  11 

2 

<  1 

<  1 

0 

0 

0 

0 

0 

0 

Pi nyon-Juni  per 

Juni perus 
osteosperma 

29 

11  13 

10 

10 

11 

5 

4 

3 

<  1 

2 

2 

Pi nyon-Juni per 

Pinus 
edul  i  s 

75 

8  7 

4 

2 

1 

1 

<  1 

1 

<  1 

0 

0 

^Measured  dhb  (diameter  breast  height, =1 .4m)  for  Pseudotsuga  menzi e si i  and  Populus  tremuloides  and  below  branching 
(=.4  m)  for  Juniperus  osteosperma  and  Pinus  eaul is . 


Table 
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Species  encountered  in  the  shrub-tree  seedling  stratum  in  the  aspen  vegetation  type  for  RBOSP 


Phenology  Key:  1. 

Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 

5. 

Seed 

formation 

2. 

Vegetative  State  (no  evidence  of  reproductive  stages) 

6. 

Seed 

maturity  and  dissemination 

3. 

Flower  bud  formation 

7. 

Seasonal  senescence 

4. 

Flowering 

8. 

Dead 

or  dormant 

Species 


1 .  Symphoricarpos  oreophilus 

2.  Popul us  tremuloides 

3.  Amel anchier  sp. 

4.  Rosa  woods i i 

5.  Prunus  vi rqiniana 

6.  Quercus  gambel i i 

7.  Ribes  sp. 

8.  Acer  ql abrum 

9 .  Artemisia  tridentata 

All  Species 


1 .  Amelanchier  alnifol ia 

2 .  Amelanchi er  utahensi s 

3 .  Prunus  vi rgi ni ana 

4.  Popul us  tremuloides 

5.  Acer  glabrum 

6.  Rosa  woodsi i 

7.  Symphori carpos  oreophilus 

8.  Ribes  sp. 

9 .  Ribes  i nerme 

1 0 .  Sorbus  scopul ina 

1 1 .  Quercus  gambel i i 

12.  Pa c hys t i ma  myr sinites 

1 3 .  Pseudotsuga  menziesi i 

14.  Artemisia  tri dentata 

All  Species 


Mean 


May-June 

Phenology 

July 

September 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m2/ha 

Density 

#/ha 

Vol ume 
(m3) 

Volume 

m3/ha 

OCTOBER  1974 

(SUMMARY  OF  4 

TRANSECTS) 

★ 

★ 

★ 

25.79 

100.00 

100 

2579 

5188 

★ 

kk 

★ 

* 

* 

14.62 

93.75 

100 

1462 

2063 

k 

kk 

★ 

k 

★ 

13.56 

87.50 

100 

1356 

3243 

* 

kk 

★ 

* 

★ 

4.52 

62.50 

75 

452 

1764 

* 

kk 

★ 

* 

k 

2.08 

62.50 

100 

208 

861 

* 

★  ★ 

* 

★ 

★ 

0.63 

18.75 

25 

63 

83 

* 

** 

★ 

★ 

★ 

0.40 

25.00 

50 

40 

500 

k 

kk 

* 

* 

k 

0.21 

6.25 

25 

21 

28 

* 

kk 

★ 

* 

★ 

0.17 

12.50 

25 

17 

49 

★ 

kk 

61.98 

6198 

13779 

MAY 

-JUNE,  JULY, 

AND  SEPTEMBER  1975  (SUMMARY  OF  5  TRANSECTS) 

1,2 

5 

2 

18.81 

40.00 

100 

1881 

1367 

22.08 

7176 

1 ,2 

5 

2 

13.87 

52.00 

100 

1387 

150 

★ 

** 

1  ,2 

5 

2 

12.34 

88.00 

100 

1234 

2140 

3.39 

1159 

1,2 

2 

2 

9.29 

96.00 

100 

929 

923 

6.41 

854 

1 ,2 

5 

★ 

4.39 

44.00 

60 

439 

103 

28.25 

706 

1 ,2 

4 

2,6 

3.79 

96.00 

100 

379 

4483 

0.05 

7 

1 ,2 

4 

2,6 

3.28 

100.00 

100 

328 

3853 

0.92 

461 

1 

★ 

★ 

1.37 

36.00 

40 

137 

197 

.02 

1 

★ 

5 

2 

1.34 

24.00 

40 

134 

1773 

k 

kk 

★ 

4  . 

* 

1.11 

12.00 

20 

111 

23 

k 

kk 

1 

★ 

2 

0.31 

8.00 

40 

31 

7 

41 .63 

347 

★ 

★ 

2 

0.21 

20.00 

20 

21 

623 

★ 

kk 

2 

k 

★ 

0.00 

8.00 

20 

0 

17 

★ 

★  ★ 

2 

k 

★ 

0.00 

8.00 

40 

0 

13 

★ 

70.11 

7011 

15672 

★ 

Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 

★  ★ 

Value  cannot  be  calculated  because  of  absence  of  data. 
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Table  3-7-8  Species  encountered  in  the  herbaceous  stratum  in  the  aspen  type  for  RBOSP 


Phenology  Key:  1.  Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 

2.  Vegetative  state  (no  evidence  of  reproductive  stages) 

3.  Flower  bud  formation 

4.  Flowering 


5.  Seed  formation 

6.  Seed  maturity  and  dissemination 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Species 


1 .  Carex  geyeri 

2.  Bromus  marginatus 

3.  Fragaria  sp. 

4.  Aster  sp. 

5.  Angel i ca  sp. 

6.  Agropyron  trach.ycaulum 

7.  Gal i urn  boreal e 

8.  Stipa  sp. 

9.  Thai ictrum  sp. 

1 0 .  Agropyron  spi catum 

1 1 .  Pachystima  myrsinites 

12.  Lappula  sp. 

13.  Smilacina  sp. 

14.  Eri geron  sp. 

15.  Thermopsis  montana 

1 6 .  Aqui 1 egia  caerulea 

17.  Achi  flea  lanulosa 

18.  Gerani urn  ri chardsoni i 

19.  Mertensia  sp. 

20.  Si s.ymbri urn  al  ti ssimum 

21 .  Viola  sp. 

22.  Unknown  Compositae 

23.  Unknown  Umbel li ferae 

All  Species 


1 .  Carex  geyeri 

2.  Eriogonum  sp. 

3.  Agropyron  trach.ycaul  urn 


Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

2 

m  /ha 

Density 

#/Quad 

OCTOBER  1974 

(SUMMARY  OF  4  TRANSECTS) 

* 

22.81 

85.00 

100 

2281 

* 

* 

1.68 

32.50 

50 

168 

* 

★ 

0.59 

20.00 

75 

59 

* 

* 

0.59 

12.50 

25 

59 

* 

* 

0.47 

15.00 

50 

47 

* 

* 

0.44 

5.00 

25 

44 

* 

* 

0.39 

20.00 

100 

39 

k 

* 

0.35 

7.50 

75 

35 

k 

* 

0.33 

20.00 

75 

33 

k 

* 

0.21 

2.50 

25 

21 

* 

* 

0.18 

5.00 

25 

18 

* 

* 

0.12 

5.00 

25 

12 

★ 

* 

0.12 

5.00 

50 

12 

* 

* 

0.10 

2.50 

25 

10 

★ 

* 

0.09 

7.50 

50 

9 

* 

* 

0.08 

5.00 

25 

8 

* 

* 

0.07 

10.00 

75 

7 

* 

* 

0.06 

7.50 

25 

6 

★ 

* 

0.03 

2.50 

25 

3 

* 

* 

0.02 

2.50 

25 

2 

* 

* 

0.01 

2.50 

25 

1 

* 

★ 

0.18 

5.00 

50 

18 

* 

* 

0.16 

7.50 

25 

16 

* 

29.03 

2903 

MAY-JUNE  1975  (SUMMARY  OF  2  TRANSECTS) 

2 

2.60 

80.00 

100 

260 

* 

2 

0.40 

10.00 

50 

40 

* 

2 

0.23 

40.00 

50 

23 

★ 

Sociability 


★  ★ 
** 
kk 
kk 
*★ 

** 
** 
★  * 
** 
★  ★ 
** 
kk 
kk 
kk 
kk 
kk 
kk 
kk 
kk 
kk 
kk 
kk 


kk 

kk 

kk 
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Table  3-7-8 


(Continued) 


Species 


4.  Bromus  marginatus 

5.  Senecio  sp. 

6.  Smil acina  sp. 

7.  Valeriana  occidental  is 

8.  Merten? i a  brevistyla 

9.  Viol  a  palustris 

10.  Achillea  1 anulosa 

11 .  Ci rsium  sp. 

12.  Cryptantha  seri cea 

13.  Potenti 1 1  a  pulcherrima 

14.  Thai ictrum  fendl eri 

15.  Unknown 

All  Species 


1. 

Viola  ruqulosa 

2. 

Thermopsis  montana 

3. 

Osmorhiza  depauperata 

4. 

Carex  qe.yeri 

5. 

Gal  i um  boreale 

6. 

Solidaqo  sp. 

7. 

Valeriana  occidentalis 

8. 

Bromus  marqinatus 

9. 

Carex  vernacula 

10. 

Aquileqia  caerulea 

11. 

Thai i ctrum  fendl eri 

12. 

Smilacina  stellata 

13. 

Geranium  richardsonii 

14. 

Pachystima  myrsinites 

15. 

Potentilla  pulcherrima 

Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

2 

m  /ha 

Density 

#/Quad. 

MAY- JUNE  1975  (SUMMARY  OF  2  TRANSECTS) 

CONTINUED 

2 

0.20 

35.00 

50 

20 

* 

2 

0.10 

10.00 

50 

10 

* 

2 

0.00 

30.00 

50 

0 

* 

2 

0.00 

15.00 

50 

0 

* 

2 

0.00 

10.00 

50 

0 

* 

3 

0.00 

10.00 

50 

0 

★ 

2 

0.00 

10.00 

50 

0 

* 

2 

0.00 

5.00 

50 

0 

k 

2 

0.00 

5.00 

50 

0 

* 

2 

0.00 

5.00 

50 

0 

* 

2 

0.00 

5.00 

50 

0 

* 

2 

0.05 

.  20.00 

50 

5 

★ 

3.58 

358 

JULY  1975 

(SUMMARY  OF  2  TRANSECTS) 

2 

6.40 

30.00 

50 

640 

4.7 

2,3,5 

5.45 

55.00 

100 

545 

4.4 

4,5 

5.40 

60.00 

50 

540 

5.4 

2 

3.35  ’ 

50.00 

100 

335 

* 

2,3 

3.10 

90.00 

100 

310 

6.0 

2 

2.30 

45.00 

100 

230 

1.3 

2,3,4 

2.25 

35.00 

100 

225 

1 .9 

2,4 

2.05 

50.00 

100 

205 

* 

2,5 

1 .80 

40.00 

50 

180 

* 

4 

1.50 

10.00 

100 

150 

0.8 

2,5 

1.45 

50.00 

100 

1.45 

1  .4 

2 

1.25 

30.00 

100 

125 

0.7 

4 

1 .20 

25.00 

100 

120 

0.7 

2 

1 .00 

5.00 

50 

100 

0.8 

3 

0.75 

5.00 

50 

75 

0.4 

Sociability 


** 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 


15.5 

7.9 

11.9 

** 

6.6 

2.9 
5.4 


7.5 
2.7 
2.2 

2.6 

15.0 

7.0 
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Table  3-7-8 


(Continued) 


Species 


Percent 

Phenology  Cover 


Percent 

Frequency 


Constancy 


Cover 

m2/ha 


Density 

#/Quad.  Sociability 


JULY  1975  (SUMMARY  OF  2  TRANSECTS)  CONTINUED 


16. 

Stipa  columbiana 

2 

0.55 

25.00 

50 

55 

* 

17. 

Koeleria  qracilis 

2 

0.55 

15.00 

50 

55 

★ 

** 

18. 

Hackelia  floribunda 

2 

0.50 

10.00 

50 

50 

2.1 

20.5 

19. 

Cirsium  arvense 

3 

0.40 

10.00 

50 

40 

0.3 

3.0 

20. 

Achillea  lanulosa 

2 

0.20 

10.00 

100 

20 

0.3 

3.0 

21. 

Taraxacum  officinale 

2 

0.15 

5.00 

50 

15 

0.1 

2.0 

22. 

Chenopodium  leptoph.yllum 

2 

0.10 

5.00 

50 

10 

0.7 

14.0 

23. 

Clematis  columbiana 

2 

0.10 

5.00 

50 

10 

0.1 

1 .0 

24. 

Collomia  linearis 

2 

0.05 

5.00 

50 

5 

0.2 

3.0 

25. 

Helianthella  uniflora 

2 

0.05 

5.00 

50 

5 

0.1 

1.0 

All  Species 

41.90 

• 

4190 

SEPTEMBER  1975 

(SUMMARY  OF  2  TRANSECTS) 

1. 

Carex  qe.yeri 

2 

6.30 

90.00 

100 

630 

★ 

** 

2. 

Thermopsis  montana 

2,6 

3.90 

55.00 

100 

390 

3.5 

6 . 4 

3; 

Viola  pallens 

2 

2.70 

15.00 

50 

270 

3.5 

23.3 

4. 

Bromus  marqinatus 

6 

2.20 

45.00 

100 

220 

★ 

** 

5. 

Valeriana  occidentalis 

2 

1.60, 

40.00 

100 

160 

1.8 

4.5 

6. 

Gal i urn  boreale 

2 

1.55 

80.00 

100 

155 

5.1 

6.3 

7. 

Osmorhiza  depauperata 

2 

1.45 

80.00 

100 

145 

4.9 

6.1 

8. 

Clematis  columbiana 

2 

0.75 

15.00 

50 

75 

0.1 

0.7 

9. 

Solidaqo  multi radiata 

6 

0.65 

10.00 

50 

65 

0.4 

3.5 

10. 

Thalictrum  fendleri 

2,6 

0.60 

35.00 

100 

60 

0.9 

2.6 

11. 

Helianthella  uniflora 

2,1 

0.60 

10.00 

100 

60 

1.5 

14.5 

12. 

Geranium  richardsonii 

2 

0.55 

30.00 

100 

55 

0.3 

1  .0 

13. 

Smilacina  stellata 

2 

0.55 

20.00 

100 

55 

0.5 

2.3 

14. 

Stipa  columbiana 

6 

0.55 

15.00 

50 

55 

★ 

★  ★ 

15. 

Potentilla  pulcherrima 

2 

0.45 

10.00 

50 

45 

0.3 

2.5 

16. 

Viola  nuttallii 

2 

0.40 

15.00 

50 

40 

1.2 

8.0 

17. 

Cirsiuin  arvense 

1 

0.25 

15.00 

50 

25 

0.4 

2.3 
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Table  3-7-8  (Continued) 


Species 


Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m^/ha 

Density 

#/Quad. 

Sociabi' 

SEPTEMBER  1975  (SUMMARY  OF  2  TRANSECTS) 

2 

0.20 

5.00 

50 

20 

0.1 

1.0 

2 

0.10 

15.00 

50 

10 

0.3 

2.0 

6 

0.10 

10.00 

50 

10 

0.2 

1.5 

6 

0.05 

5.00 

50 

5 

0.2 

4.0 

2 

0.05 

5.00 

50 

5 

0.5 

3.0 

25.55 

2555 

18.  Aquilegia  caerulea 

19.  Achillea  lanulosa 

20.  Erigeron  speciosus 

21 .  Chenopodi  um  1  eptoph.yl  1  um 

22.  Taraxacum  officinale 

All  Species 


★ 

•kic 


Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 

j. 

Value  cannot  be  calculated  because  of  absence  of  data. 
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Table  3-7-9  Species  encountered  in  the  mature  tree  stratum  in  the  Douglas  fir  type  for  RBOSP 


Species 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m^/ha 

Den si ty 
#/ha 

Basal  Area 

m'Vha 

OCTOBER  1974 

(SUMMARY  OF  6  TRANSECTS) 

1. 

Pseudotsuga  menziesii 

70.74 

95.83 

100 

7074 

514 

23.00 

2. 

Populus  tremuloides 

0.00 

4.17 

16 

0 

5 

0.06 

All  Species 

70.74 

7074 

519 

23.00 

MAY- 

-JUNE,  JULY,  SEPTEMBER  1975  (SUMMARY  OF  5  TRANSECTS) 

1. 

Pseudotsuga  menziesii 

53.77 

100.00 

100 

5377 

467 

30.80 

2. 

Populus  tremuloides 

0.60 

4.00 

20 

60 

3 

0,52 

All  Species 

54.37 

5437 

470 

31 .32 
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Table  3-7-10  Species  encountered  in  the  shrub-tree  seedling  stratum  in  the  Douglas  fir  type  for  RBOSP 

Phenology  Key:  1.  Emergent  (herbaceous);  leafing  out  (shrubs  and  trees)  5.  Seed  formation 

2.  Vegetative  State  (no  evidence  of  reproductive  stages)  6.  Seed  maturity  and  dissemination 

3.  Flower  bud  formation  7.  Seasonal  senescence 

4.  Flowering  8.  Dead  or  dormant 


Species 


_ Phenology _  Percent  Percent 

May-June  July  September  Cover  Frequency 


Constancy 


Cover 

m'Vha 


Density 

#/ha 


Mean 
Vol ume 

(m  ) 


Vol ume 
m^/ha 


1 .  Amelanchier  s p . 

2.  Symphoricarpos  oreophilus 

3.  Prunus  virginiana 

4.  Pseudotsuga  menziesii 

5.  Artemisia  tridentata 

6.  Rosa  woodsi i 

7.  Quercus  gambel i i 

8.  Popul us  tremul oi des 

9.  Acer  gl abrum 

All  Species 


1. 

Amelanchier  utahensis 

2. 

Symphoricarpos  oreophilus 

3. 

Prunus  virginiana 

4. 

Pseudotsuga  menziesii 

5. 

Amelanchier  alnifolia 

6. 

Quercus  gambel ii 

7. 

Ribos  inorino 

8. 

Acer  ql abrum 

9. 

Rosa  woodsi i 

10. 

Pachystima  myrsinites 

11. 

Ribes  cereum 

12. 

Purshia  tridentata 

13. 

Chrysothamnus  nauseosus 

14. 

Ffolodiscus  dumosus 

15. 

Mahon  fa  repens 

16. 

Sambucus  coerulea 

17. 

Cercocarnus  montanus 

18. 

Artemisia  tridentata 

All  Species 

OCTOBER  1974  (SUMMARY  OF  6  TRANSECTS) 


★ 

★ 

★ 

19.59 

95.83 

100 

1959 

4555 

★ 

kk 

* 

★ 

★ 

10.78 

87.50 

100 

1078 

5144 

k 

★★ 

* 

★ 

★ 

4.17 

20.83 

33 

417 

731 

* 

kk 

★ 

★ 

★ 

3.17 

87.50 

100 

317 

435 

★ 

kk 

* 

k 

* 

0.51 

12.50 

17 

51 

139 

★ 

kk 

★ 

★ 

★ 

0.49 

33.33 

67 

49 

491 

k 

kk 

★ 

★ 

★ 

'  0.40 

12.50 

17 

40 

593 

k 

kk 

★ 

★ 

* 

0.25 

8.33 

33 

25 

23 

k 

kk 

★ 

★ 

★ 

0.00 

4.17 

17 

0 

23 

k 

kk 

39.35 

3935 

12134 

MAY-JUNE, 

JULY,  AND 

SEPTEMBER  1975 

(SUMMARY  OF 

5  TRANSECTS) 

1 

5 

* . 

12.49 

72.00 

80 

1249 

1047 

468 

265,356 

1 

4 

2,  7 

10.98 

100.00 

100 

1098 

4597 

<1 

408 

2 

* 

2 

10.15 

56.00 

60 

1015 

1017 

5 

2,945 

2 

2 

2 

7.87 

100.00 

100 

787 

1687 

22 

47,784 

* 

5 

2,  7 

6.75 

24.00 

40 

675 

310 

k 

★  ★ 

1 

5 

2 

2.18 

32.00 

60 

218 

690 

88 

44 ,968 

★ 

★ 

? 

1  .71 

20.00 

20 

171 

623 

★ 

kk 

| 

* 

k 

1.5/ 

20.00 

40 

15/ 

8/ 

644 

95,616 

1 

4 

2,  7 

0.68 

60.00 

100 

68 

813 

★ 

*★ 

★ 

★ 

2 

0.49 

4.00 

20 

49 

1170 

k 

★  ★ 

★ 

5 

★ 

0.42 

20.00 

20 

42 

70 

k 

kk 

★ 

k 

2 

0.34 

4.00 

20 

34 

10 

k 

kk 

★ 

3 

★ 

0.07 

4.00 

20 

7 

3 

k 

* 

4 

* 

0.06 

12.00 

20 

6 

53 

k 

* 

★ 

* 

★ 

4,  5 

5 

2 

k 

k 

0.01 

0.00 

0.00 

8.00 

8.00 

8.00 

20 

20 

20 

1 

0 

0 

20 

7 

10 

k 

★ 

★ 

kk 

kk 

kk 

2 

* 

k 

0.00 

4.00 

20 

0 

13 

★ 

rCrC 

55.77 

5577 

12227 
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Table  3-7-11 
Phenology  Key: 


Species 


Species  encountered  in  the  herbaceous  stratum  in  the  Douglas 

i  Fmpraent  (herbaceous);  leafing  out  (shrubs  and  trees) 

2*.  Vegetative  State  (no  evidence  of  reproductive  stages) 

3*.  Flower  bud  formation 

4.  Flowering  _ _ _ _ - — — - 


Percent 


fir  type  for  RBOSP 

5.  Seed  formation  _  . 

6.  Seed  maturity  and  dissemination 

7.  Seasonal  senescence 

8.  Dead  or  dormant  ___ _ 

Cover 

PpY^rpnl*  9 

Frequency  Constancy  m  /ha 


OCTOBER  1974  (SUMMARY  OF  6  TRANSECTS). 


1 .  Carex  geyeri 

2.  Pachystima  myrsinites 

3.  Galium  boreale 

4.  Aster  sp. 

5.  Thermopsil.  mQnt.ana. 

6.  Erigeron  sp. 

7.  Smilacina  sp. 

8.  Bromus  marginatus 

9.  Astragalus  sp. 

10.  Agropyron  smithi i 

11 .  Poa,  sp. 

12.  Achillea  lanulosa 

13.  Thai ictrum  fendleri 

14.  Angelica  sp. 

1 5 .  Mahonia  repens 

16.  Unknown  Compositae 

All  Species 


* 

* 

* 

* 

* 

* 

* 

k 

* 

* 

* 

* 

* 

* 

* 

* 


18.69 
0.80 
0.53 
0.49 
0.15 
0.08 
0.08 
0.06 
0.06 
0.04 
0.03 
0.03 
0.03 
0.01 
0.01  ' 
0.36 


21.45 


90.00 

15.00 

25.00 

13.00 

3.33 

3.33 

1.67 
5.00 

6.67 
3.33 
3.33 

1 .67 
1.67 
1.67 

1.67 

6.67 


100 

83 

83 

33 

17 

33 

17 

17 

17 

17 

33 

17 

17 

17 

17 

33 


M A Y - J U NE  1975  (SUMMARY  OF  2  TRANSECTS) 


1869 

80 

53 

49 

15 

8 

8 

6 

6 

4 

3 

3 

3 

1 

1 

36 


2145 


1 .  Carex  geyeri 

2.  Pachystima  myrsinites, 

3.  Mahonia  repens 

4.  Achil lea  lanulosa 

5.  Astragalus  sp. 

6.  Bromus  sp. 

7.  Carex  sp. 

8.  Lithospermum  ruderale 

9.  Viola  sp. 


7.08 

85.00 

1.30 

35.00 

0.15 

10.00 

0.00 

5.00 

0.00 

5.00 

0.00 

5.00 

0.00 

5.00 

0.00 

5.00 

0.00 

5.00 

8.53 

100 

708 

50 

130 

100 

15 

50 

0 

50 

0 

50 

0 

50 

0 

50 

0 

50 

0 

Density 

#/Quad.  Sociability 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

★ 

* 

* 

* 


** 

kk 

kk 

** 

** 

■kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 


k 

k 

k 

k 

k 

k 

k 

k 

k 


kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 


All  Species 


853 
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Table  3-7-11  (Continued) 


Species 

Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m*Vha 

Density 
#/ Quad. 

Sociability 

JULY  1975  (SUMMARY  OF  2  TRANSECTS) 

1. 

Carex  qeyeri 

2 

10.35 

95.00 

100 

1035 

★  ★ 

2. 

Thalictrum  fendleri 

2 

3.20 

20.00 

100 

320 

3.0 

14.8 

3. 

Astraqalus  tenellus 

2 

1.80 

30.00 

50 

180 

1.2 

4.0 

4. 

Osmorhiza  depauperata 

2 

1.10 

20.00 

50 

110 

1.1 

5 . 5 

5. 

Vicia  americana 

7 

1.10 

20.00 

50 

no 

1.0 

5.0 

6. 

Solidaqo  sp. 

2 

1.10 

10.00 

50 

no 

1.2 

12.0 

7. 

Gal ium  boreale 

2 

0.70 

35.00 

100 

70 

1.7 

4,9 

8. 

Achillea  lanulosa 

2 

0.55 

10.00 

100 

55 

0.7 

7.0 

9. 

Aquileqia  caerulea 

3 

0.50 

5.00 

50 

50 

0.2 

3.0 

10. 

Viola  adunca 

2 

0.45 

25.00 

50 

45 

0. 5 

1.8 

11. 

Stipa  columbiana 

5 

0.30 

10.00 

50 

30 

* 

** 

12. 

Chenopodium  fremontii 

2 

0.30 

•  5.00 

50 

30 

0.5 

10.00 

13. 

Eriqeron  speciosus 

2 

0.20 

15.00 

50 

20 

0.2 

1 . 3 

14. 

Li thospermum  ruderale 

6 

0.20 

5.00 

50 

20 

0.1 

2.0 

15. 

Smilacina  stellata 

5 

0.20 

5.00 

50 

20 

0.1 

1 .0 

16. 

Aqropyron  trachycaulum 

4 

0.15 

5.00 

50 

1 5 

* 

1 . 0 

17. 

Helianthella  uniflora 

2 

0.10 

5.00 

50 

10 

0.2 

A  A" 

18. 

Mahonia  repens 

2 

0.10 

5.00 

50 

10 

0.1 

3.0 

19. 

Thermopsis  montana 

2 

0.10 

5.00 

50 

10 

0.1 

1 .0 

20. 

Bromus  marqinatus 

4 

0.05  • 

10.00 

50 

5 

★ 

21. 

Crepis  acuminata 

2 

0.05 

5.00 

50 

5 

0.1 

1 .0 

22. 

Koeleria  qracilis 

2 

0.05 

5.00 

50 

5 

* 

★  ★ 

23. 

Taraxacum  officinale 

2 

0.05 

5.00 

50 

5 

0.1 

3.0 

All  Species 

22.70 

2270 

SEPTEMBER  1975 

(SUMMARY  OF  2  TRANSECTS) 

1. 

Carex  qeyeri 

2 

9.55 

95.00 

100 

955 

* 

★  ★ 

2. 

Thalictrum  fendleri 

2 

1.40 

20.00 

100 

140 

2.0 

9.8 

3. 

Eriqeron  speciosus 

2 

0.90 

20.00 

100 

90 

1 . 6 

7.8 

4. 

Astraqalus  tenellus 

2 

0.70 

•  30.00 

50 

70 

0.9 

2.8 

5. 

Galium  boreale 

2 

0.30 

'5.00 

100 

30 

1.4 

9.3 

6. 

Lithospermum  ruderale 

2 

0.30 

5.00 

50 

30 

0.1 

1 .0 

7. 

Osmorhiza  depauperata 

2 

0.25 

'  0.00 

50 

25 

0 . 5 

4 . 5 

8. 

Aqropyron  trachycaulum 

2 

0.20 

15.00 

50 

20 

★ 

A  A 
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Table  3-7-11  (Continued) 


Species 

Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m^/ha 

Density 

#/Quad. 

Sociabil ity 

SEPTEMBER  1975  (SUMMARY  OF  2  TRANSECTS) 

CONTINUED 

9. 

Achillea  lanulosa 

2 

0.15 

10.00 

100 

15 

0.5 

5.0 

10. 

Viola  nuttallii 

2 

0.15 

10.00 

50 

15 

0.4 

3.5 

11. 

Viola  pallens 

2 

0.15 

10.00 

50 

15 

0.2 

2.0 

12. 

Vicia  americana 

2 

0.15 

5.00 

50 

15 

0.2 

3.0 

13. 

Bromus  marqinatus 

2 

0.10 

10.00 

50 

10 

* 

★  ★ 

14. 

Smilacina  stellata 

7 

0.10 

5.00 

50 

10 

0.1 

1.0 

15. 

Stipa  comata 

7 

0.05 

5.00 

50 

5 

* 

★  ★ 

16. 

Aquileqia  caerulea 

8 

0.05 

5.00 

50 

5 

0.1 

1.0 

17. 

Viola  sp. 

2 

0.05 

5.00 

50 

5 

0.1 

2.0 

18. 

Stipa  columbiana 

2 

0.00 

5.00 

50 

0 

* 

★  ★ 

All  Species 

14.55 

• 

1455 

★ 


Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 


Value  cannot  be  calculated  because  of  absence  of  data. 
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Table  3-7-12  Species 

encountered  in  the 

mature  tree  stratum  in  the  mixed  brush 

type  for 

RBOSP. 

Species 

Percent 

Cover 

„  ^  Cover 

Percent  ^ 

Frequency  Constancy  m  /ha 

Densi ty 
#/ha 

Basal  Area 
m^/ha 

MAY-JUNE,  JULY ,  SEPTEMBER  1975  (SUMMARY  OF  17  TRANSECTS) 

1 .  Pinus  edul i s 

0.10 

2.35  12  10 

2 

0.03 

Lei-  z-e 


Table  3-7-13  Species  encountered  in  the  shrub-tree  seedling  stratum  in  the  mixed  brush  type  for  RBOSP 


Phenology  Key: 


1.  Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 

2.  Vegetative  State  (no  evidence  of  reproductive  stages) 

3.  Flower  bud  formation 

4.  Flowering 


5.  Seed  formation 

6.  Seed  maturity  and  dissemination 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Species 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 


Amelanchier  utahensis 
Artemisia  tridentata 


Symphoricar 

pos  oreophil us 

Quercus  gam 

be!  i  i 

Chrysothamnus  viscidiflorus 
Purshia  tridentata 


Cercocarpus  montanus 
Pi nus  edul i s 
Chrysothamnus  nauseosus 
Juni perus  osteosperma 
Tetradymia  canescens 
Pseudotsuga  menziesii 

All  Species 


1 .  Amel anchier  utahensis 

2.  Symphoricarpos  oreophil us 

3.  Artemisia  tridentata 

4.  Quercus  gambel ii 

5.  Purshia  tridentata 

6.  Prunus  virginiana 

7.  Chrysothamnus  viscidiflorus 

8.  Tetradymia  canescens 

9 .  Rosa  woods i i 

10.  Pi nus  edul i s 

1 1 .  Chrysothamnus  nauseosus 

1 2 .  Gutierrizia  sarothrae 

1 3 .  Juni perus  osteosperma 

14.  Ceanothus  martini 

15 .  Opuntia.  polyacantha 


Phenology 

Percent 

Cover 

Percent 

Freguency 

Constancy 

Cover 

m2/ha 

May-June 

July 

September 

OCTOBER 

1974 

(SUMMARY  OF  13  TRANSECTS) 

* 

* 

★ 

16.72 

100.00 

100 

1672 

* 

* 

* 

12.60 

94.23 

100 

1260 

* 

* 

* 

7.26 

98.08 

100 

726 

★ 

* 

★ 

2.09 

11.54 

15 

209 

* 

* 

* 

0.77 

67.31 

77 

77 

* 

★ 

★ 

0.58 

34.62 

54 

58 

★ 

* 

* 

•  0.47 

15.38 

31 

47 

★ 

* 

* 

0.04 

32.69 

46 

4 

★ 

* 

★ 

0.03 

11.54 

15 

3 

* 

* 

* 

0.00 

17.31 

38 

0 

★ 

★ 

* 

0.00 

7.69 

15 

0 

* 

: k 

★ 

0.00 

1  .92 

8 

0 

40.56 

4056 

i 

MAY-JUNE,  JULY,  AND 

SEPTEMBER  1975 

(SUMMARY  OF  17  TRANSECTS) 

2  3  4 

5 

2 

30.36 

97.65 

100 

3036 

1 .2 

4 

2 

12.24 

96.47 

100 

1224 

1  5  4- 
2 

3 

5,6 

7.84 

85.88 

94 

784 

1  2 

5 

6 

4.16 

18.82 

29 

416 

2 

* 

'2 

1 .63 

34.12 

47 

1  63 

2.3 

5 

★ 

1.12 

15.29 

29 

112 

2 

2,3 

6 

.46 

55.29 

88 

46 

2 

★ 

2 

.13 

17.65 

41 

13 

* 

4 

* 

.12 

5.88 

12 

12 

★ 

* 

* 

.10 

16.47 

23 

10 

2 

3 

* 

.08 

5.88 

12 

8 

★ 

★ 

5 

.01 

5.88 

6 

1 

2 

★ 

2 

.00 

5.88 

12 

0 

2,3 

★ 

★ 

.00 

1.18 

6 

0 

* 

* 

2 

.00 

2.35 

6 

0 

Density 

#/ha 


Mean 

Volume 

(m3) 


Volume 

m3/ha 


4391 

★ 

** 

5782 

★ 

** 

4637 

* 

★  ★ 

312 

★ 

★  ★ 

1100 

★ 

340 

★ 

** 

147 

* 

★  ★ 

49 

* 

★  ★ 

24 

★ 

** 

26 

* 

** 

17 

★ 

★  ★ 

4 

* 

★  ★ 

16829 


2902 

235.92 

86503 

4100 

2.31 

569 

3653 

0.18 

22 

279 

135.90 

8607 

403 

.42 

23 

185 

.01 

0 

1017 

.00 

0 

417 

.00 

0 

★ 

* 

★  ★ 

40 

8.18 

27 

24 

.00 

0 

23 

* 

★  ★ 

6 

.00 

★ 

26 

.00 

0 

2 

★ 

★ 
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Table  3-7-13  (Continued) 


Species 

May-June 

Phenology 

July 

September 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m^/ha 

Density 

#/ha 

Mean 

Vol ume 

(m3) 

Volume 

m'Vha 

MAY-JUNE 

,  JULY,  AND 

SEPTEMBER 

1975  (SUMMARY  OF  1 7  TRANSECTS) 

(CONTINUED) 

16. 

Ribes  inerme 

★ 

5,6 

* 

.00 

3.53 

18 

0 

5 

* 

17. 

Fopulus  tremuloi des 

★ 

2 

* 

.00 

2.35 

6 

0 

4 

* 

★  ★ 

18. 

Amelanchier  alnifol ia 

★ 

5 

* 

.00 

1.18 

6 

0 

11 

★ 

19. 

Cercocarpus  montanus 

5 

★ 

.00 

1.18 

6 

0 

1 

* 

** 

20. 

Pseudotsuga  menziesii 

* 

★ 

* 

.00 

1.18 

6 

0 

1 

All  Species 

58.25 

5825 

13116 

★ 


Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 

** 


Value  cannot  be  calculated  because  of  absence  of  data. 


3-7-133 


Table  3-7-14  Species  encountered  in  the  herbaceous  stratum  in  the  mixed  brush  for  RBOSP 


Phenology  Key:  1. 

Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 

5. 

Seed  formation 

2. 

Vegetative  state  (no  evidence  of  reproductive  stages) 

6. 

Seed  maturity  and  dissemination 

3. 

Flower  bud  formation 

7. 

Seasonal  senescence 

4. 

FI oweri ng 

8. 

Dead  or  dormant 

Species 


Percent  Percent 

Phenology  Cover  Frequency 


Constancy 


Cover 

rrfVha 


Density 

#/Quad. 


Sociability 


OCTOBER  1974  (SUMMARY  OF  13  TRANSECTS) 


1. 

Carex  geyeri 

★ 

8.79 

33.08 

62 

879 

★ 

★★ 

2. 

Poa  sandbergii 

* 

2.64 

21.54 

54 

264 

* 

** 

3. 

Poa  sp. 

★ 

2.13 

27.69 

54 

213 

* 

kk 

4. 

Eriogonum  sp. 

* 

1.08 

16.15 

31 

108 

★ 

kk 

5. 

Agrop.yron  trachycaulum 

★ 

0.91 

20.77 

54 

91 

* 

kk 

6. 

Lupinus  sp. 

★ 

0.83 

15.38 

46 

83 

k 

★  ★ 

7. 

Phlox  hoodii 

* 

0.80 

•  10.77 

31 

80 

• k 

•kk 

8. 

Eriogonum  umbel  latum 

* 

0.56 

10.00 

38 

56 

* 

** 

9. 

Penstemon  caespitosus 

* 

0.49 

.  11.54 

38 

49 

* 

** 

10. 

Pachystima  m.yrsinites 

* 

0.43 

2.31 

15 

43 

k 

** 

11. 

Erigeron  sp. 

* 

0.42 

19.23 

62 

42 

* 

kk 

12. 

Agrop.yron  smithii 

* 

0.35 

9.23 

23 

35 

* 

kk 

13. 

Koeleria  gracilis 

* 

0.23 

6.93 

8 

23 

* 

** 

14. 

Stipa  comata 

* 

0.23 

2.31 

8 

23 

* 

★  ★ 

15. 

Bromus  marginatus 

* 

0.21' 

5.38 

23 

21 

k 

kk 

16. 

Agrop.yron  spicatum 

k 

0.18 

3.85 

8 

18 

* 

kk 

17. 

Geranium  richardsonii 

* 

0.11 

3.85 

8 

11 

★ 

kk 

18. 

Astragalus  sp. 

* 

0.08 

5.38 

15 

8 

* 

kk 

19. 

Or.yzopsis  hymenoides 

k 

0.06 

4.62 

8 

6 

* 

** 

20. 

Achillea  lanulosa 

* 

0.06 

3.85 

23 

6 

★ 

** 

21. 

Stipa  sp. 

★ 

0.06 

3.85 

15 

6 

* 

** 

22. 

Hedysarum  boreal e 

* 

0.06 

2.31 

8 

6 

* 

★  * 

23. 

Thalictrum  fendleri 

* 

0.04 

0.77 

8 

4 

* 

kk 

24. 

Haplopappus  nuttallii 

* 

0.03 

3.08 

23 

3 

★ 

kk 

25. 

Galium  boreal e 

* 

0.03 

2.31 

23 

3 

* 

kk 

26. 

Ipomopsis  sp. 

★ 

0.03 

1 .54 

15 

3 

* 

★  ★ 

27. 

Frasera  speciosa 

* 

0.03 

0.77 

8 

3 

* 

kk 

28. 

Phlox  sp. 

* 

0.03 

0.77 

8 

3 

★ 

kk 

29. 

Muhlenbergia  sp. 

★ 

0.02 

1.54 

15 

2 

* 

kk 

30. 

Oxytropis  lambertii 

k 

0.02 

0.77 

8 

2 

* 

** 
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Table  3-7-14  (Continued) 


Species 


31 .  Soli  dago  sp. 

32.  Antennaria  sp. 

33.  Senecio  sp. 

34.  Sitanion  lonqifol ium 

35.  Gutierrezia  sarothrae 

36.  Physaria  fl orbunda 

37.  Unknown  Compositae 

38.  Unknown  Boraginaceae 

39.  Unknown  Crucifereae 

40.  Unknown  Umbellifereae 

All  Species 


1 .  Carex  geyeri 

2.  Oryzopsis  hymenoides 

3.  Hap! opappus  nuttal 1 i i 

4.  Agropyron  trachycaul urn 

5.  Penstemon  caespitosus'  ' 

6.  Koeleria~qracil  is 

7.  Mahonia  repens 

8.  Stipa  sp. 

9.  Crypt’antha  sericea 

10.  Linum  iewTsn 

1 1 .  Bal samorhi za  saqi ttata 

1 2 .  Poa  sandbergi i 

1 3 .  Eriogonum  umbel  1 atum 

14.  Osmorhiza  depauperata 

1 5 .  Eriogonum  oval i fol i um 

16.  Lupinus  sp. 

1 7 .  Clematis  hi rsutissima. 

1 8 .  Gutierrezia  sarothrae 

1 9 .  Achill ea  1 anulosa 

20.  Physari a  floribunda 

21 .  Agropyron  smi thi i 

22.  Frasera  sp. 

23.  Iponiojjsis  sp. 


Percent 

Percent 

Cover 

0 

Density 

Phenology 

Cover 

Frequency 

Constancy 

m  /ha 

#/Quad. 

Sociabil 

OCTOBER  1974  (SUMMARY  QF  13  TRANSECTS)  CONTINUED 


* 

0.01 

1.54 

15 

1 

* 

** 

★ 

0.01 

0.77 

8 

1 

* 

* 

0.01 

0.77 

8 

1 

★ 

* 

0.01 

0.77 

8 

1 

* 

** 

* 

0.00 

0.77 

8 

0 

* 

** 

* 

0.00 

0.77 

8 

0 

* 

* 

0.22 

7.69 

38 

22 

* 

* 

0.12 

0.77 

8 

12 

* 

* 

0.05 

3.85 

15 

5 

* 

** 

* 

0.02 

0.77 

8 

2 

* 

21.39 

2139 

MAY-JUNE  1975 

(SUMMARY  OF  5  TRANSECTS) 

2,3,4 

2 

1.96 

0.52 

30.00 

28.00 

60 

80 

196 

52 

★ 

* 

** 

** 

2 

0.32 

20.00 

40 

32 

* 

2 

0.30 

20.00 

60 

30 

* 

2,3 

0.22 

18.00 

80 

22 

* 

2 

0.20- 

22.00 

40 

20 

★ 

** 

3 

0.16 

10.00 

20 

16 

* 

2 

0.12 

10.00 

20 

12 

* 

** 

3 

0.12 

4.00 

20 

12 

* 

2,3 

0.10 

10.00 

40 

10 

* 

1 

0.10 

4.00 

20 

10 

* 

** 

2 

0.08 

8.00 

40 

8 

* 

** 

2 

0.08 

6.00 

60 

8 

* 

** 

3,4 

0.08 

4.00 

20 

8 

★ 

2 

0.06 

6.00 

20 

6 

* 

** 

2 

0.06 

6.00 

20 

6 

★ 

** 

3,4 

0.06 

4.00 

20 

6 

★ 

** 

2 

0.04 

4.00 

20 

4 

* 

2 

0.04 

2.00 

20 

4 

* 

2,4 

0.02 

10.00 

40 

2 

★ 

2 

0.02 

4.00 

40 

2 

★ 

2 

0.02 

4.00 

20 

2 

* 

2 

0.02 

4.00 

20 

2 

★ 
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Table  3-7-14  (Continued) 


Percent 

Percent 

Cover 

o 

Density 

Species 

Phenology 

Cover 

Erequency 

Constancy 

m/ha 

#/Quad. 

Sociability 

24. 

25. 

26. 
27. 

Solidaqo  sp. 

Aster  sp. 

Eriogonum  sp. 
Lithospermum  ruderale 

28. 

Senecio  inteqerrimus 

29. 

Col  1 i ns i a  parvi flora 

30. 

Poa  sp. 

31. 

Crepis  acuminata 

32. 

Eriqeron  sp. 

33. 

Antennaria  sp. 

34. 

Delphinium  nelsonii 

35. 

Astragalus  sp. 

36. 

Taraxacum  officinale 

37. 

Bromus  marqinatus 

38. 

Circium  arvense 

39. 

Cr.yptantha  sericea 

40. 

Cymopterus  sp. 

41. 

Gal i urn  boreal e 

42. 

Lappula  redowskii 

43. 

Phlox  lonqifolia 

44. 

Tri folium  qymnocarpon 

45. 

Unknown 

All  Species 

1 .  Carex  geyeri 

2.  Eriogonum  umbel  1 atum 

3.  Oryzopsi s  hymenoides 

4.  Stipa  comata 

5.  Poa  sandbergi i 

6.  Agropyron  trachycaulum 

7.  Haplopappus  nuttal 1 i i 

8 .  Penstemon  caespi tosus 
9-  Gutierrezia  sarothrae 

10.  Mahonia  repens 


MAY-JUNE  1975  (SUMMARY  OF  5  TRANSECTS  CONTINUED 


2 

0.02 

4.00 

40 

2 

* 

2 

0.02 

2.00 

20 

2 

* 

2 

0.02 

2.00 

20 

2 

★ 

2,3,4 

0.02 

2.00 

20 

2 

* 

3 

0.02 

2.00 

20 

2 

* 

3,4 

0.01 

14.00 

60 

1 

★ 

2 

0.01 

12.00 

40 

1 

* 

2 

0.01 

4.00 

40 

1 

* 

2 

0.00 

14.00 

40 

0 

* 

2 

0.00 

8.00 

40 

0 

* 

2,3 

0.00 

8.00 

40 

0 

* 

2,3,4 

0.00 

4.00 

40 

0 

★ 

2 

0.00 

4.00 

20 

0 

★ 

2 

0.00 

2.00 

20 

0 

★ 

2 

0.00 

2.00 

20 

0 

★ 

2 

0.00 

2.00 

20 

0 

★ 

3 

0.00 

2.00 

20 

0 

* 

2 

0.00 

2.00 

20 

0 

* 

3 

0.00 

2.00 

20 

0 

* 

2,3,4 

o.oo. 

2.00 

20 

0 

★ 

2 

0.00 

2.00 

20 

0 

★ 

★ 

0.08 

6.00 

** 

8 

* 

4.91 

491 

JULY  1975 

(SUMMARY  OF  5  TRANSECTS  ) 

2 

2.50 

32.00 

40 

250 

* 

2,6 

1.08 

16.00 

60 

108 

1.3 

2,6,5 

0.98 

28.00 

80 

98 

* 

7 

0.98 

10.00 

20 

98 

* 

2 

0.90 

16.00 

20 

90 

★ 

2,4 

0.64 

32.00 

60 

64 

★ 

4 

0.64 

22.00 

40 

64 

0.8 

2 

0.54 

26.00 

60 

54 

0.9 

3,5,6 

0.52 

6.00 

40 

52 

0.5 

6,2 

0.38 

14.00 

40 

38 

0.5 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 


** 

7.9 

★  ★ 

★  ★ 

3.5 

3.3 

8.3 
3.5 
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Table  3-7-14  (Continued) 


Species 

Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m^/ha 

Density 

#/Quad. 

Sociability 

JULY  1975  (SUMMARY  OF  5  TRANSECTS)  CONTINUED 

11. 

Linum  lewisii 

2,4,5 

0.26 

20.00 

60 

26 

0.7 

3.3 

12. 

Koeleria  qracilis 

6,5 

0.26 

10.00 

40 

26 

★ 

** 

13. 

Cr.yptantha  sericea 

2,7 

0.20 

26.00 

80 

20 

0.5 

1.9 

14. 

Comandra  umbel  lata 

2 

0.16 

8.00 

20 

16 

0.6 

7.0 

15. 

Crepis  acuminata 

6,2 

0.12 

6.00 

60 

12 

0.1 

2.0 

16. 

Pach.ystima  m.yrsinites 

2 

0.12 

4.00 

20 

12 

0.1 

3.0 

17. 

Angelica  ampla 

2,7 

0.10 

6.00 

20 

10 

0.1 

2.0 

18. 

Lupinus  caudatus 

2 

0.10 

6.00 

20 

10 

0.1 

1.3 

19. 

Balsamorhiza  sagittata 

6,7 

0.10 

2.00 

20 

10 

0.0 

1 .0 

20. 

Ph.ysaria  floribunda 

2,5 

0.08 

10.00 

40 

8 

0.2 

2.0 

21. 

Erigeron  pumilus 

6 

0.06 

8.00 

20 

6 

0.1 

1.3 

22. 

Gal i urn  boreal e 

4 

0.06 

6.00 

20 

6 

0.3 

5.0 

23. 

Penstemon  sp. 

4 

0.06 

4.00 

20 

6 

0.1 

2.0 

24. 

Heuchera  parvifolia 

6 

0.06 

4.00 

20 

6 

0.0 

1.0 

25. 

Ipomopsis  aqqreqata 

4 

0.06 

4.00 

20 

6 

0.0 

1 .0 

26. 

Hed.ysarum  boreale 

6 

0.06 

2.00 

20 

6 

0.0 

2.0 

27. 

Clematis  hirsutissima 

6 

0.06 

2.00 

20 

6 

0.0 

1.0 

28. 

El.ymus  cinereus 

2 

0.06 

2.00 

20 

6 

★ 

** 

29. 

Astragalus  di versifol ius 

2,5 

0.04 

6.00 

40 

4 

0.1 

2.0 

30. 

Erysimum  asperum 

7 

0.04- 

2.00 

20 

4 

0.1 

3.0 

31. 

Li thospermum  ruderale 

6 

0.04 

2.00 

20 

4 

0.0 

1 . 0 

32. 

Bromus  tectorum 

7 

0.02 

4.00 

20 

2 

0.1 

2.5 

33. 

Astraqalus  chamaeleuce 

2 

0.02 

2.00 

20 

2 

0.1 

5.0 

34. 

Antennaria  pulcherrima 

6 

0.02 

2.00 

20 

2 

0.0 

1.0 

35. 

Circium  sp. 

2 

0.02 

2.00 

20 

2 

0.0 

1  .0 

36. 

Sphaeralcea  coccinea 

2 

0.02 

2.00 

20 

2 

0.0 

1 .0 

37. 

Phlox  lonqi folia 

7,2 

0.00 

12.00 

60 

0 

0.2 

1.7 

38. 

Col  1  i ns i a  parviflora 

6,7,5 

0.00 

10.00 

40 

0 

0.3 

3.2 

39. 

Chenopodium  fremontii 

2 

0.00 

4.00 

20 

0 

0.1 

2.0 

40. 

Achillea  lanulosa 

2 

0.00 

2.00 

20 

0 

0.1 

4.0 

41. 

Aqoseris  qlauca 

2 

0.00 

2.00 

20 

0 

0.0 

1.0 

42. 

Agropyron  smith ii 

2 

0.00 

2.00 

20 

0 

★ 

★  ★ 
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Table  3-7-14  (Continued) 


Species 


43. 

Bromus  marqinatus 

44. 

Carex  sp. 

45. 

Erigeron  eatonii 

46. 

Poa  sp. 

All  Species 

1. 

Carex  geyeri 

2. 

Poa  sandbergii 

3. 

Oryzopsis  h.ymenoides 

4. 

Haplopappus  nuttallii 

5. 

Penstemon  caespitosus 

6. 

Stipa  comata 

7. 

Senecio  canus 

8. 

Aqropyron  trach.ycaulum 

9. 

Linum  lewisii 

10. 

Cryptantha  sericea 

11. 

Koeleria  qracilis 

12. 

Castilleja  chromosa 

13. 

Helianthella  uniflora 

14. 

Eriogonum  umbel  latum 

15. 

Balsamorhiza  saqgittata 

16. 

El.ymus  cine  reus 

17. 

Eriqeron  eatonii 

18. 

Ipomopsis  aggregata 

19. 

Physaria  floribunda 

20. 

Gal  ium  boreale 

21. 

Astragalus  diversifol ius 

22. 

Comandra  umbel  lata 

23. 

Lithospermum  ruderale 

Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

m^/ha 

Density 

#/Quad. 

JULY  1975  (SUMMARY 

OF  5  TRANSECTS) 

CONTINUED 

2 

0.00 

2.00 

20 

0 

k 

2 

0.00 

2.00 

20 

0 

k 

2 

0.00 

2.00 

20 

0 

0.0 

2 

0.00 

2.00 

20 

0 

kk 

11.36 

1136 

SEPTEMBER  1975 

(SUMMARY  OF  5  TRANSECTS) 

2 

2.66 

30.00 

60 

266 

* 

2 

0.72 

22.00 

40 

72 

* 

2,7 

0.62 

28.00 

100 

62 

★ 

7,2 

0.62 

'  22.00 

40 

62 

0.9 

2 

0.48 

26.00 

80 

48 

1 .0 

7 

0.46 

10.00 

40 

46 

★ 

2 

0.40 

12.00 

20 

40 

1.1 

2 

0.34 

24.00 

80 

34 

* 

2 

0.14 

16.00 

40 

14 

0.5 

2 

0.12 

20.00 

80 

12 

0.4 

2 

0.12 

12.00 

40 

12 

k 

2 

0.08' 

6.00 

20 

8 

0.1 

4 

0.08 

6.00 

20 

8 

0.1 

2 

0.08 

4.00 

40 

8 

0.1 

8 

0.08 

2.00 

20 

8 

0.0 

2 

0.08 

2.00 

20 

8 

k 

8,2 

0.06 

4.00 

20 

6 

0.2 

6 

0.06 

4.00 

20 

6 

0.0 

3,2 

0.04 

8.00 

40 

4 

0.2 

2 

0.04 

6.00 

20 

4 

0.2 

2,8 

0.04 

6.00 

40 

4 

0.1 

2 

0.04 

6.00 

20 

4 

0.1 

7 

0.04 

2.00 

20 

4 

0.0 

Sociability 


1.0 

kk 


kk 

kk 

kk 

4.0 

3.7 

kk 

8.8 

kk 

3.1 

2.0 

★  ★ 

1.0 

1.0 

2.0 

1  .0 

★  ★ 

2.2 
1 .0 
2.0 

2.7 
2.3 

1.7 

2.0 
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Table  3-7-14  (Continued) 


Species 


Percent 

Phenology  Cover 


Percent 

Frequency 


Constancy 


Cover 

rn^/ha 


Density 

#/Quad. 


Sociabil ity 


SEPTEMBER  1975  (SUMMARY  OF  5  TRANSECTS)  CONTINUED 


24. 

Clematis  hirsutissima 

8 

0.04 

2.00 

20 

25. 

Polyqonum  sawatchense 

6 

0.02 

2.00 

20 

26. 

Achillea  lanulosa 

2 

0.02 

2.00 

20 

27. 

Penstemon  fremontii 

7 

0.02 

2.00 

20 

28. 

Erysimum  asperum 

8 

0.02 

2.00 

20 

29. 

Hedysarum  boreale 

2 

0.02 

2.00 

20 

30. 

Heuchera  parvi folia 

2 

0.02 

2.00 

20 

31. 

Lupinus  caudatus 

8 

0.02 

2.00 

20 

32. 

Sitanion  lonqifolium 

8 

0.02 

2.00 

20 

33. 

Sphaeralcea  coccinea 

2 

0.02 

2.00 

20 

34. 

Chenopodium  leptophyllum 

2 

0.00 

2.00 

20 

All  Species 

7.62 

4 

0.0 

1.0 

2 

0.1 

7.0 

2 

0.1 

3.0 

2 

0.0 

2.0 

2 

0.0 

1.0 

2 

0.0 

1.0 

2 

0.0 

1 .0 

2 

0.0 

1.0 

2 

* 

** 

2 

0.0 

1.0 

0 

0.1 

3.0 

762 


*Val ue  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 
Value  cannot  be  calculated  because  of  absence  of  data. 


c 

Table  3-7-15  Species  encountered  in  the  shrub  stratum  of  the  servi ceberry- 

oak  and  serviceberry-snowberry  mixed  brush  associations  for 
RBOSP 


Percent 

Percent 

Densi ty 

Species 

Cover 

Frequency 

#/ha 

SERVICEBERRY-OAK  MIXED  BRUSH 


MAY- JUNE,  JULY,  AND  SEPTEMBER 

1975 

(SUMMARY  OF 

6  TRANSECTS) 

1. 

Amelanchier  utahensis 

39.17 

100.00 

3250 

2. 

Svmphoricarpos  oreophilus 

12.92 

100.00 

4700 

3. 

Quercus  qambelii 

11.78 

53.33 

/92 

4. 

Artemisia  tridentata 

8.00 

98.00 

4739 

5. 

Purshia  tridentata 

3.86 

43.33 

950 

6. 

Prunus  virqiniana 

3.18 

43.33 

b2b 

7. 

Cercocarpus  montanus 

0.44 

3.33 

8 

8. 

Rosa  woodsii 

0.36 

23.33 

53 

9. 

Chrysothamnus  vi scidi fl orus 

0.08 

40.00 

381 

o  r 

10. 

Tetradymia  canescens 

0.03 

3 . 33 

2b 

11. 

Populus  tremuloides 

0.00 

b .  57 

1 1 

12. 

Amelanchier  alnifolia 

0.00 

3.33 

31 

13. 

Ribes  i  nerrne 

.  0.00 

o  on 

J.  Ju 

8 

All  Species 

79.82 

15,473 

SERVICEBERRY-SNOWBERRY 

MIXED  BRUSH 

- 

MAY- JUNE,  JULY,  AND  SEPTEMBER 

1975 

(SUMMARY  OF 

11  TRANSECTS) 

1. 

Amelanchier  utahensis 

25.57 

96.36 

2712 

2. 

Symphori carpos  oreophilus 

11.87 

94.55 

3773 

3. 

Artemisia  tridentata 

7.74 

83.64 

3061 

4. 

Cercocarpus  montanus 

2.07 

21  .82 

368 

5. 

Chrysothamnus  vi scidi fl orus 

0.64 

63 . 64 

1364 

6. 

Purshia  tridentata 

0.41 

29.09 

105 

7. 

Tetradymia  canescens 

0.19 

25.45 

630 

8. 

Pinus  edulis 

0.16 

2b .  4b 

62 

9. 

Chrysothamnus  nauseosus 

0.12 

9.09 

36 

10. 

Gutierrezia  sarothrae 

0.01 

9.09 

35 

11. 

Juniperus  osteosperma 

0.00 

9.09 

9 

12. 

Opuntia  polyacantha 

0.00 

3.64 

3 

13. 

Ribes  inerme 

0.00 

3 . 64 

3 

14. 

Ceanothus  martini 

0.00 

1  .82 

41 

15. 

Pseudotsuqa  menziesii 

0.00 

1.82 

2 

All  Species 

48.78 

12,204 

*Val ue  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of 
species . 
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Table  3-7-16  Species  encountered  in  the  herbaceous  stratum  of  the  servi ceberry- 

oak  and  serviceberry-snowberry  mixed  brush  associations  for  RBOSP 


Species 

Percent 

Cover 

Percent 

Frequency 

Density 
A/quad  .  ( •  5r 

SERVICEBERRY-OAK  MIXED  BRUSH 

JULY  1975  (SUMMARY  OF 

2  TRANSECTS) 

1. 

Carex  qeyeri 

6.25 

80.00 

* 

2. 

Oryzopsis  hymenoides 

0.90 

20.00 

★ 

3. 

Comandra  umbel  lata 

0.40 

20.00 

2.8 

4. 

Eriogonum  umbellatum 

0.35 

10.00 

0.3 

5. 

Agropyron  trachycaulum 

0.25 

20.00 

* 

6. 

Angelica  ampla 

0.25 

15.00 

0 . 5 

7. 

Gal i urn  boreal e 

0.15 

15.00 

1 . 5 

8. 

Penstemon  sp. 

0.15 

10.00 

0.4 

9. 

Ipomopsis  aggregata 

0.15 

10.00 

0.2 

10. 

Penstemon  caespi tosus 

0.15 

10.00 

0.2 

9.00 

5.9 

Total  Number  of  Herbaceous  Species 
Total  Cover  of  Herbaceous  Species 


23 


26.34 


SERVICEBERRY-SNOWBERRY  MIXED  BRUSH 
JULY  1975  (SUMMARY  OF  3  TRANSECTS) 


*  1 .  Sti pa  comata 

2.  Eriogonum  umbel  latum 

3.  Poa  sandbergi i 

4.  Hapl opappus  nuttal 1 i i 

5.  Oryzops i s  hymen ol des 

6.  Agropyron  trachvcaul urn 

7.  Penstemon  caespi tosus 

8.  Koel eri a  graci 1 i s 

9.  Li num  lewi si i 

10.  Cryptantha  seri cea 

Total  Number  of  Herbaceous  Species 
Total  Cover  of  Herbaceous  Species 


1.63 

16.67 

★ 

1.57 

20.00 

4.0 

1.50 

26.67 

★ 

1  .07 

36.67 

2.5 

1.03 

33.33 

★ 

0.90 

40.00 

* 

0.80 

36.67 

2.7 

0.43 

16.67 

* 

0.43 

33.33 

2.2 

0.30 

36.67 

1.3 

9.66 

12.7 

29 

11.00 


Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of 
species . 


j- 7-1 40 
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Table  3-7-17  Species  encountered  in  the  mature  tree  stratum  of  the  serviceberry-snowberry  mixed 

brush  association  for  RBOSP 


Percent 

Percent  Density 

Species 

Cover 

Frequency  #/ha  Constancy 

Basal  Area 

MAY-JUNE,  JULY,  AND  SEPTEMBER 

1975  (SUMMARY  OF  11  TRANSECTS) 

1 .  Pinus  edul i s 

0.16 

3.64  3.03  18 

.04 
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Table  3-7-13  Species  encountered  in  the  mature  tree  stratum  in  the 

pinyon-juniper  type 

for  RBOSP 

Speci es 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m^/ha 

Density 

#/ha 

Basal  Area 
m^/ha 

OCTOBER  1974 

(SUMMARY  OF 

26  TRANSECTS) 

1.  Juniperus  osteosperma 

2.  Pinus  edulis 

All  Species 

14.02 

8.85 

22.87 

69.23 

43.27 

-- 

1402 

885 

2287 

224 

85 

309 

30.47 

8.26 

38.73 

MAY-JUNE 

1 .  Pinus  edul i s 

2.  Juniperus  osteosperma 

All  Species 

.nil  Y  SFPTFMBFR  1975  (SUMMARY  OF  25  TRANSECTS) 

1  w  ~  ^  _ 

11.50 

9.73 

21.23 

59.00 

73.60 

88 

88 

1150 

973 

2123 

111 

143 

254 

14.33 

22.73 

37.06 
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Table  3-7-19 


Species  encountered  in  the  shrub-tree  seedling  stratum  in  the  pinyon-juniper  type  for  RBOSP 


Phenology  Key:  1.  Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 

2.  Vegetative  State  (no  evidence  of  reproductive  stages) 

3.  Flower  bud  formation 

4.  Flowering 


5.  Seed  formation 

6.  Seed  maturity  and  dissemination 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Mean 


Species 


1 .  Artemi  si  a  tridentata 

2.  Pinus  edul i s 

3.  Cercocarpus  montanus 

4.  Amelanchier  utahensis 

5.  Purshia  tridentata 

6.  Atri plex  conferti fol ia 

7.  Juni perus  osteosperma 

8.  Symphoricarpos  oreophi 1  us 

9.  Chrysothamnus  sp. 

10.  Chrysothamnus  vi sci di fl orus 

1 1 .  Chrysothamnus  nauseosus 

1 2 .  Tetradymia  canescens 

13.  Euroti a  1 anata 

1 4 .  Ephedra  vi ridi s 

15.  Sorbus  scopul i na 

All  Species 


1 .  Artemisia  tridentata 

2.  Amelanchier  utahensis 

3.  Purshia  tridentata 

4.  Pinus  edul is 

5.  Cercocarpus  montanus 

6.  Chrysothamnus  vi sci di f 1 orus 

7.  Symphoricarpos  oreophi 1  us 

8.  Juni perus  osteosperma 

9.  Atriplex  conferti fol ia 


Phenology  Percent  Percent 

May-June  July  September  Cover  Frequency 


OCTOBER  1974  (SUMMARY  OF  26  TRANSECTS) 


★ 

k 

* 

4.11 

84.62 

★ 

k 

* 

0.88 

62.50 

* 

k 

* 

0.69 

14.42 

★ 

k 

* 

0.65 

22.12 

* 

k 

* 

0.58 

24.04 

• k 

k 

* 

0.44 

8.65 

k 

k 

* 

0.27 

33.65 

k 

k 

* 

0.21 

12.50 

★ 

k 

* 

0.16 

13.46 

★ 

k 

* 

0.12 

16.35 

k 

k 

* 

0.10 

18.27 

k 

k 

* 

0.04 

2.88 

k 

k 

■k 

0.00 

1.92 

k 

k 

* 

0.00 

0.96 

k 

k 

* 

1 

0.00 

0.96 

8.25 


Constancy 

Cover 

m^/ha 

Densi ty 
#/ha 

Vol ume 
(m* 1 2 3 4 5 6 7 8 9) 

Volume 

m^/ha 

100 

411 

2519 

* 

kk 

80 

88 

245 

★ 

kk 

23 

69 

64 

★ 

kk 

38 

65 

216 

* 

kk 

50 

58 

76 

★ 

kk 

23 

43 

123 

* 

** 

69 

27 

75 

k 

kk 

23 

21 

65 

k 

kk 

23 

15 

75 

* 

kk 

38 

12 

156 

k 

kk 

19 

10 

118 

k 

kk 

8 

4 

21 

k 

kk 

4 

0 

7 

k 

kk 

4 

0 

1 

k 

kk 

4 

0 

1 

k 

kk 

825 

3762 

MAY-JUNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF  28  TRANSECTS) 


2,3 

3 

4,5 

4.69 

84.80 

100 

469 

1670 

2,3,4 

5 

7 

2.50 

40.00 

64 

250 

450 

2,3,5 

5 

2,7 

.94 

42.40 

60 

94 

230 

2 

2 

2 

.90 

69.60 

92 

90 

281 

2,3 

5 

2,7 

.55 

25.60 

40 

55 

157 

2 

3 

4,5 

.39 

41 .60 

56 

39 

314 

2 

2,4 

7 

.21 

22.40 

44 

21 

151 

2 

2 

2 

.17 

37.50 

72 

17 

79 

2 

* 

2 

.06 

7.20 

16 

6 

30 

.08 

.40 

.03 

.36 

.19 

.08 

.03 

.06 

.14 


142 

140 

7 

101 

21 

15 

2 

5 

2 
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Table  3-7-19 


(Continued) 


Species 

May-June 

Phenology 

July 

September 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m^/ha 

Density 

#/ha 

Mean 

Vol ume 

(m3) 

Volume 

m^/ha 

MAY-JUNE,  JULY,  AND 

SEPTEMBER  1975  (SUMMARY 

OF  25  TRANSECTS) 

(CONTINUED) 

10. 

Opuntia  pol.yacantha 

2 

4,5 

2 

.05 

19.20 

52 

5 

42 

.0 

★  ★ 

11. 

Gutierrezia  sarothrae 

★ 

★ 

4,5 

.04 

13.60 

20 

4 

148 

* 

kk 

12. 

Chrysothamnus  nauseosus 

2 

3 

4,5 

.03 

16.80 

48 

3 

82 

.00 

kk 

13. 

Tetrad.ymia  canescens 

2 

★ 

2 

.03 

12.80 

40 

3 

59 

.01 

kk 

14. 

Opuntia  fragilis 

2 

4,5 

k 

.01 

7.20 

12 

1 

25 

.00 

kk 

15. 

Artemisia  friqida 

★ 

★ 

5,6 

.00 

3.20 

4 

0 

11 

* 

kk 

16. 

Ephedra  viridis 

★ 

* 

2 

.00 

1.60 

4 

0 

5 

★ 

kk 

17. 

Eurotia  lanata 

★ 

k 

5,6 

.00 

2.40 

4 

0 

11 

All  Species 

10.57 

1057 

3745 

★ 

Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 

★  ★ 

Value  cannot  be  calculated  because  of  absence  of  data. 
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Table  3-7-20  Species  encountered  in  the  herbaceous  stratum  in  the  pinyon-juniper  type  for  RBOSP 

Phenology  Key:  1.  Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 

2.  Vegetative  state  (no  evidence  of  reproductive  stages) 

3.  Flower  bud  formation 

4.  Flowering 


5.  Seed  formation 

6.  Seed  maturity 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Species  Phenology 


1. 

Poa  sandbergii 

* 

2. 

Aqropyron  trachycaulum 

: k 

3. 

Poa  sp. 

4. 

Oryzopsis  h.ymenoides 

k 

5. 

Cryptantha  sericea 

6 . 

Carex  sp. 

7. 

Phlox  hoodii 

k 

8. 

Haplopappus  nuttallii 

k 

9. 

Gutierrezia  sarothrae 

■ k 

10. 

Arenaria  sp. 

• k 

11. 

Eriogonum  sp. 

12. 

Koeleria  gracilis 

13. 

Mentzelia  sp. 

'k 

14. 

Bouteloua  gracilis 

: k 

15. 

Penstemon  caespitosus 

★ 

16. 

Moss 

* 

17. 

Agropyron  smithii 

* 

18. 

Lithospermum  sp. 

19. 

Phlox  sp. 

20. 

Sitanion  longi folium 

4 k 

21. 

Chenopodium  sp. 

: k 

22. 

Eriqeron  sp. 

23. 

Physaria  floribunda 

k 

24. 

Agropyron  spicatum 

• k 

25. 

Aster  sp. 

26. 

Penstemon  sp. 

k 

27. 

LuDinus  sp. 

k 

28. 

Eriogonum  umbel  latum 

* 

29. 

Stipa  sp. 

k 

30. 

Antennaria  sp. 

★ 

Percent 

Percent 

Cover 

Frequency 

Constancy 

OCTOBER  1974 

(SUMMARY  OF  26  TRANSECTS) 

0.98 

23.85 

50 

0.86 

27.69 

69 

0.48 

12.31 

30 

0.28 

11.92 

50 

0.24 

9.23 

38 

0.23 

4.62 

12 

0.22 

8.08 

26 

0.21 

22.31 

50 

0.20 

7.69 

31 

0.13 

6.92 

31 

0.10 

6.15 

19 

0.09 

9.62 

4 

0.09 

1.54 

8 

0.08 

1.15 

8 

0.08 

3.46 

15 

0.07 

0.38 

4 

0.06 

2.69 

12 

0.06 

2.31 

12 

0.05 

3.85 

15 

0.04 

5.00 

31 

0.04 

1 .92 

12 

0.04 

6.15 

31 

0.03 

8.08 

46 

0.03 

0.77 

4 

0.02 

1.54 

15 

0.01 

2.69 

15 

0.01 

1.54 

8 

0.01 

1.15 

12 

0.01 

1.15 

8 

0.01 

0.77 

4 

m 

Cover 

m2/ha 


98 

86 

48 

28 

24 

23 

22 

21 

20 

13 

10 

9 

9 

8 

8 

7 

6 

6 

5 

4 

4 

4 

3 

3 

2 

1 

1 

1 

1 

1 


Density 

#/Quad.  Sociability 


* 

** 

★ 

** 

* 

* 

•kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

★  ★ 

* 

kk 

★ 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 
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Table  3-7-20  (Continued) 


Species 


Percent  Percent 

Phenology  Cover  Frequency  Constancy 


Cover 

m2/ha 


Density 

#/Quad.  Sociability 


OCTOBER  1974  (SUMMARY  OF  4  TRANSECTS)  CONTINUED 


31. 

Euphorbia  sp. 

★ 

0.01 

0.38 

4 

32. 

Mahonia  repens 

★ 

0.01 

0 . 38 

4 

33. 

Oenothera  sp. 

* 

0.01 

0.38 

4 

34. 

Plantaqo  sp. 

* 

0.01 

0.38 

4 

35. 

Astraqalus  sp. 

-k 

0.00 

1.15 

8 

36. 

Chaenactis  sp. 

* 

0.00 

0.77 

8 

37. 

Descurania  sp. 

* 

0.00 

0.77 

8 

38. 

LeDidium  sp. 

* 

0.00 

0.77 

4 

39. 

Cirsium  sp. 

* 

0.00 

0.77 

4 

40. 

Balsamorhiza  saqittata 

★ 

0.00 

0.38 

4 

41. 

Bromus  tectorum 

* 

0.00 

0.38 

4 

42. 

Unknown  Compos itae 

★ 

0.21 

4.62 

12 

43. 

UnKnown  Gramineae 

: k 

0.11 

1.92 

8 

44. 

Unknown  Baraginaceae 

* 

0.03 

1.54 

4 

45. 

Unknown  C rue i ferae 

* 

0.01 

2.31 

23 

All  Species 

5.16 

MAY-JUNE  1975 

(SUMMARY  OF  7  TRANSECTS) 

1. 

Aqropyron  trachycaulum 

2 

0.46 

48.57 

100 

2. 

Oryzopsis  h.ymenoides 

2 

0.31 

28. 57 

71 

3. 

Poa  sandberqii 

2 

0.29 

17.14 

57 

4. 

Phlox  hoodi i 

2 

0.22 

25.71 

71 

5. 

Stipa  sp. 

2 

0.21 

11.43 

29 

6. 

Koeleria  gracilis 

2 

0.15 

21 .43 

57 

7. 

Haplopappus  nuttallii 

2 

0.11 

18.57 

71 

8. 

Poa  sp. 

2 

0.11 

15.71 

57 

9. 

Antennaria  sp. 

2 

0.10 

15.71 

57 

10. 

Cryptantha  sericea 

2 

0.02 

5.71 

14 

11. 

Poa  fendleriana 

2 

0.07 

1  .43 

14 

12. 

Carex  qeyeri 

2 

0.06 

4.29 

29 

13. 

Erioqonum  sp. 

3,2 

0.05 

4.29 

14 

14. 

Sitanion  lonqifolium 

2 

0.04 

10.00 

57 

15. 

Erioqonum  umbel  latum 

2 

0.04 

2.86 

14 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

21 

11 

3 

1 


* 

* 

* 

* 

* 

* 

* 

★ 

* 

* 

* 

* 

★ 

* 

* 


5.6 


46 

31 

29 

22 

21 

15 

11 

11 

10 

2 

7 

6 

5 

4 

4 


** 

** 

★  ★ 
★  ★ 

** 

*★ 

** 

k-k 

** 

** 

** 


** 

*★ 

** 

** 
** 
** 
★  ★ 
*★ 
** 

★  ★ 
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Table  3-7-20  (Continued) 


Species 

Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

MAY-JUNE  1975  (SUMMARY  OF  7  TRANSECTS) 

CONTINUED 

16. 

Festuca  sp. 

2 

0.02 

5.71 

14 

17. 

Aqrop.yron  smithii 

2 

0.01 

2.86 

29 

18. 

Bal samorhiza  saqittata 

2 

0.01 

1 .43 

14 

19. 

Lomatium  sp. 

4,5 

0.01 

1 .43 

14 

20. 

Tri folium  q.ymnocarpon 

2,3 

0.00 

8.57 

29 

21. 

Physaria  floribunda 

4,2,3 

0.00 

5.71 

43 

22. 

Chaenactis  douqlass 

2 

0.00 

4.29 

14 

23. 

Cymcpterus  sp. 

2 

0.00 

4.29 

29 

24. 

Sisymbrium  sp. 

2,3 

0.00 

4.29 

29 

25. 

Sphaeralcea  coccinea 

2 

0.00 

4.29 

14 

26. 

Arenaria  sp. 

2,3 

0.00 

2.86 

14 

27. 

Descurainia  pinnata 

3 

0.00 

•  2.86 

14 

28. 

Aqoseris  qlauca 

2 

0.00 

1 .43 

14 

29. 

Aqoseris  sp. 

2 

0.00 

•  1 .43 

14 

30. 

Androsace  septentrional i s 

2 

0.00 

1 .43 

14 

31. 

Astraoalus  sp. 

3,2 

0.00 

1 .43 

14 

32. 

Carex  sp. 

2 

0.00 

1.43 

14 

33. 

Chenopodium  fremontii 

2 

0.00 

1  .43 

14 

34. 

Crepis  sp. 

2 

0.00 

1  .43 

14 

35. 

Delphinium  sp. 

2 

0.00  • 

1 .43 

14 

36. 

Euphorbia  sp. 

2 

0.00 

1 .43 

14 

37. 

Gutierrezia  sarothrae 

2 

0.00 

1 .43 

14 

38. 

Lappula  redowskii 

3 

0.00 

1 .43 

14 

39. 

Penstemon  sp. 

2 

0.00 

1.43 

14 

40. 

Phlox  lonqifolia 

2 

0.00 

1 .43 

14 

41. 

Phlox  multiflora 

4,2,3 

0.00 

1 .43 

14 

42. 

Senecio  sp. 

2 

0.00 

1 .43 

14 

43. 

Unknown  Compositae 

2 

0.00 

1 .43 

14 

44. 

Unknown 

* 

0.00 

2.86 

** 

All  Species 

2.29 

Cover 

m'Vha 


2 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Density 

#/Quad.  Sociability 


* 

■ kk 

* 

kk 

* 

★  ★ 

* 

** 

* 

** 

* 

kk 

★ 

kk 

* 

kk 

* 

★  ★ 

★ 

kk 

* 

kk 

* 

kk 

* 

kk 

★ 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

* k 

kk 

* 

kk 

* 

kk 

229 
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Table  3-7-20  (Continued) 


Species 

Phenology 

Percent 

Cover 

Percent 

Frequency, 

Constancy 

Cover 

m^/ha 

Density 

#/Quad. 

Sociability 

JULY  1975  (SUMMARY  OF  7  TRANSECTS) 

1. 

Agropyron  trachycaulum 

2 

1.01 

47.14 

86 

101 

* 

2. 

Poa  sandbergii 

2 

0.71 

12.36 

71 

71 

★ 

★  ★ 

3. 

Oryzopsis  h.ymenoides 

2,6,5 

0.53 

28.57 

86 

53 

* 

4. 

Koeleria  gracilis 

2 

0.43 

14.29 

43 

43 

★ 

** 

5„ 

Stipa  comata 

7,5,2 

0.41 

*  14.29 

57 

41 

* 

6. 

Agropyron  smithii 

4,2 

0.37 

15.71 

71 

37 

* 

7. 

Phlox  hoodii 

2 

0.34 

30.00 

86 

34 

0.2 

1.6 

8. 

Haplopappus  nuttallii 

4,6 

0.34 

18.57 

71 

34 

0.7 

2.2 

9. 

Cr.yptantha  sericea 

7,2 

0.31 

32.86 

100 

31 

1.3 

1 .5 

10. 

Sphaeralcea  coccinea 

6,2 

0.24 

5.71 

43 

24 

1.3 

3.8 

11. 

Eriogonum  lonchophyllum 

2,4 

0.23 

14.29 

29 

23 

0.6 

10.5 

12. 

Euphorbia  fendleri 

3,2 

0.21 

17.14 

43 

21 

0.5 

3.2 

13. 

Sitanion  longifolium 

6 

0.10 

7.14 

43 

10 

* 

** 

14. 

Agropyron  inerme 

2 

0.09 

8.57 

14 

9 

0.5 

3.0 

15. 

Eriqeron  eatonii 

2 

0.07 

11.43 

57 

7 

★ 

16. 

Carex  ce.yeri 

2 

0.07 

4.29 

29 

7 

★ 

★  ★ 

17. 

Hymenopappus  filifolius 

2 

0.06 

2.86 

14 

6 

0.0 

1.0 

18. 

Eriogonum  umbel  latum 

2 

0.06 

2.86 

14 

6 

0.1 

2.0 

19. 

Astraqalus  di versi fol ius 

2,6 

0.04 

4.29 

43 

4 

0.1 

1.3 

20. 

Penstemon  caespitosus 

2 

0.04 

4.29 

29 

4 

0.1 

1.3 

21. 

Tri foli urn  gymnocarpon 

2 

0.03 

11.43 

29 

3 

0.2 

2.1 

22. 

Gutierrezia  sarothrae 

2 

0.03 

2.86 

29 

3 

0.0 

1.0 

23. 

Streptanthus  cordatus 

6 

0.03 

1.43 

14 

3 

0.0 

1 .0 

24. 

Bal samorhiza  sagittata 

2 

0.03 

1 .43 

14 

3 

0.0 

1.0 

25. 

Castilleja  1 inariaefol ia 

4 

0.03 

1 .43 

14 

3 

0.0 

1.0 

26. 

Arenaria  eastwoodiae 

5 

0.01 

5.71 

29 

1 

0.1 

2.5 

27. 

Ipomopsis  conqesta 

4 

0.01 

4.29 

14 

1 

0.1 

1.3 

28. 

Aqoseris  qlauca 

2 

0.01 

4.29 

14 

1 

0.1 

1.3 

29. 

Chenopodium  fremontii 

3 

0.01 

2.86 

29 

1 

0.1 

2.5 

30. 

Astraqalus  spatulatus 

2 

0.01 

1.43 

14 

1 

0.1 

7.0 

31. 

Crepis  acuminata 

2 

0.01 

1  .43 

14 

1 

0.0 

2.0 

32. 

Senecio  multilobatus 

2 

0.01 

1 .43 

14 

1 

0.1 

5.0 

33. 

Physaria  floribunda 

2 

0.00 

8.57 

43 

0 

0.1 

1.5 

34. 

Astraqalus  chamaeleuce 

2 

0.00 

4.29 

29 

0 

0.1 

1.3 

35. 

Phlox  longifolia 

2 

0.00 

2.86 

14 

0 

0.1 

3.5 
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Table  3-7-20  (Continued) 


Species 


Phenology 


Percent  Percent 

Cover  Frequency  Constancy 


Cover 

m'Vha 


Density 

#/Quad.  Sociability 


36. 

Antennaria 

microph.ylla 

37. 

Astragalus 

purshi i 

38. 

Chaenactis 

douqlasi i 

39. 

Lygodesmia 

jucea 

All  Species 

1 .  Agropyron  trachycaul urn 

2.  Poa  sandbergi i 

3.  Oryzopsis  hymenoi des 

4.  Moss 

5.  Haplopappus  nuttall ii 

6.  Phlox  hoodi i 

7.  Euphorbia  fendleri 

8.  Eriogonum  1 anchophyl 1 um 

9.  Cr.yptantha  seri cea 

10.  Koeleria  graci 1 i s 

1 1 .  Sphaeral cea  coccinea 

1 2 .  St i pa  comata 

13.  Stan  ion  1 onqi fol i um 

14.  Carex  geyeri 

1 5 .  Eriogonum  umbel! atum 

1 6 .  Penstemon  caespi tosus 

17.  Hymenopappus  fi 1 i fol ius 

18.  Agropyron  smi thi i 

19.  Phycaria  floribunda 

20.  Astragal  us  di vers i fol ius 

21 .  Bromus  tectorum 

22.  Eri geron  eatoni i 

23.  Ipomopsis  congesta 

24.  Arena ri a  eastvroodi ae 

25.  Chenopodi um  f remonti i 


JULY  1975  (SUMMARY  OF  7  TRANSECTS)  CONTINUED 


2 

0.00 

1 .43 

14 

0 

0.0 

1.0 

2 

0.00 

1 .43 

14 

0 

0.0 

2.0 

2 

0.00 

1 .43 

14 

0 

0.0 

1 .0 

2 

0.00 

1 .43 

14 

0 

* 

** 

5.83 

588 

SEPTEMBER  1975 

(SUMMARY  OF  7  TRANSECTS) 

2 

0.94 

52.86 

100 

94 

* 

** 

2 

0.70 

31 .43 

71 

70 

* 

** 

2,7 

★ 

0.36 

0.34 

34.24 

7.14 

100 

43 

36 

34 

* 

* 

•k'k 

7,2 

0.31 

20.00 

71 

31 

0.3 

1 . 5 

2 

0.27 

27.14 

71 

27 

0.7 

2.5 

2 

0.21 

15.71 

43 

21 

0.4 

2.5 

2,6 

0.20 

12.86 

29 

20 

0.4 

3.0 

1 ,2 

0.17 

30.00 

86 

17 

0.8 

2.6 

2 

0.16 

12.86 

29 

16 

* 

★  ★ 

2 

0.11  , 

5.71 

43 

11 

0.6 

10. b 

2 

0.10 

10.00 

14 

10 

★ 

★  ★ 

8 

2 

0.10 

0.06 

4.29 

4.24 

14 

29 

10 

6 

★ 

★ 

** 

** 

2 

0.06 

2.86 

14 

6 

0.1 

2.0 

2 

0.04 

4.29 

29 

4 

0.1 

1 . 3 

2 

2 

0.04 

0.03 

4.29 

4.29 

14 

29 

4 

3 

0.0 

* 

1 .0 
★  ★ 

2 

0.03 

4.29 

14 

3 

0.1 

1 . 7 

2 

8 

0.03 

0.03 

2.86 

1 .43 

29 

14 

3 

3 

0.1 

* 

3.0 
★  ★ 

2 

0.01 

7.14 

43 

1 

0.1 

1 .2 

6 

0.01 

4.29 

14 

1 

0.1 

1 .7 

7 

0.01 

2.86 

29 

1 

0.1 

2.5 

8 

0.01 

1 .43 

14 

1 

0.5 

5 .0 

4P* 


3-7-150 


Table  3-7-20  (Continued) 


Species 

Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m^/ha 

Density 

#/Quad. 

Sociabil  ity 

SEPTEMBER  1975 

(SUMMARY  OF  7  TRANSECTS) 

CONTINUED 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

Senecio  multilobatus 

Aster  campestris 

Balsamorhiza  saqittata 
Astragalus  spatulatus 

Polyqanum  sawatchense 
Astragalus  chamaeleuce 
Streptanthus  cordatus 

All  Species 

2 

5 

8 

2 

2 

2 

2 

0.01 

0.01 

0.01 

0.00 

0.00 

0.00 

0.00 

4.36 

1.43 

1.43 

1 .43 

4.29 

1 .43 

1  .43 

1.43 

14 

14 

14 

14 

14 

14 

14 

1 

1 

1 

0 

0 

0 

0 

436 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

2.0 

1.0 

1.0 

1 .3 

3.0 

1.0 

1.0 

*Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 
Value  cannot  be  calculated  because  of  absence  of  data. 


isi*z-e 


Table  3-7-21  Species  encountered  in  the  mature  tree  stratum  of  the  pinyon-juniper  mixed  brush, 

pi nyon- juni per  sagebrush,  and  pinyon-juniper  woodland  associations  for  RBOSP 


Percent  Percent  Density 

Cover  Frequency  #/ha  Constancy  Basal  Area/Ha 


PINYON-JUNIPER  MIXED  BRUSH 


MAY- JUNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF  8  TRANSECTS) 


1. 

Pinus  edul i s 

10.56 

65.00 

114.58 

100 

17.47 

2. 

Juniperus  osteosperma 

4.29 

47.50 

58.33 

63 

5.83 

All  Species 

14.85 

172.91 

23.30 

PINYON-JUNIPER  SAGEBRUSH 

MAY-JUNE, 

JULY,  AND  SEPTEMBER 

1975  (SUMMARY  OF  8  TRANSECTS) 

1. 

Juniperus  osteosperma 

11.45 

80.00 

181.25 

100 

21.44 

2. 

Pinus  edulis 

9.32 

50.00 

118.75 

75 

3 . 83 

All  Species 

20.77 

• 

300.00 

25.27 

PINYON-JUNIPER  WOODLAND 

MAY-JUNE, 

JULY,  AND  SEPTEMBER 

1975  (SUMMARY  OF  9  TRANSECTS) 

1. 

Pinus  edulis 

14.28 

62.22 

100.00 

100 

39.00 

2. 

Juniperus  osteosperma 

13.05 

91  .11 

183.33 

89 

21.03 

All  Species 

27.33 

283.33 

60.03 

Table  3-7-22 


Species  encountered  in  the  shrub  stratum  of  the  pinyon-juniper 
mixed  brush,  pinyon-juniper  sagebrush,  and  pinyon-juniper 
woodland  associations  for  RBOSP 


Speci es 

Percent 

Cover 

Percent 

Frequency 

Density 

#/ha 

PINYON-JUNIPER 

MAY- JUNE,  JULY,  AND  SEPTEMBER 

MIXED  BRUSH 

1975  (SUMMARY  OF  8  TRANSECTS) 

1. 

Amelanchier  utahensis 

7.75 

92.50 

1175 

2. 

Artemisia  tridentata 

6.87 

97.50 

2323 

3. 

Pinus  edul i s 

2.01 

90.00 

427 

4. 

Purshia  tridentata 

1.11 

52.50 

271 

5. 

Cercocarpus  montanus 

0.91 

30.00 

263 

6 . 

Symphori carpos  oreophilus 

0.62 

50.00 

435 

7. 

Chrysothamnus  vi sci di fl orus 

0.40 

5/ .  50 

446 

8. 

Juniperus  osteosperma 

0.33 

62.50 

165 

9. 

Tetradymia  canescens 

0.08 

17.50 

108 

10. 

Opuntia  polyacantha 

0.07 

10.00 

110 

11. 

Ceanothus  martini 

0.03 

5 . 00 

4 

12. 

Gutierrezia  sarothrae 

0.01 

25.00 

185 

13. 

f  Rvu/r  A+Romnnr  n  ^  u  r  opr  i  ir 
v^ili  jbu  uiaiimuo  iiuuocUjuj 

0.00 

i  ?  nn 

1  L.  •  V  V/ 

15 

14. 

Opuntia  fragilis 

•o.o*o 

10.00 

38 

15. 

Atriplex  conferti fol ia 

0.00 

2 . 50 

2 

All  Species 

20.19 

5867 

PINYON-JUNIPER  SAGEBRUSH 


HAY- JUNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF  8  TRANSECTS) 


1. 

Artemisia  tridentata 

7.42 

100.00 

2542 

2. 

Purshia  tridentata 

0.83 

20.00 

623 

3. 

Chrysothamnus  vi sci di fl orus 

0.53 

45.00 

354 

4. 

Juniperus  osteosperma 

0.23 

50.00 

85 

5. 

Gutierrezia  sarothrae 

0.11 

15.00 

273 

6. 

Chrysothamnus  nauseosus 

0.04 

25.00 

206 

7. 

Pinus  edulis 

0.08 

60.00 

252 

8. 

Amelanchier  utahensis 

0.07 

20.00 

•  179 

9. 

Sympnon carpos  oreophilus 

0.04 

10.00 

25 

10. 

Opuntia  polyacantha 

0.02 

25.00 

63 

11. 

Tetradymia  canescens 

0.02 

15.00 

56 

12. 

Opuntia  fragilis 

0.01 

12.50 

40 

13. 

Eurotia  lanata 

0.00 

7 . 50 

67 

14. 

Cercocarpus  montanus 

0.00 

5.00 

23 

All  Species 

9.45 

4788 

3-7-152 
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Table  3-7-22  (Continued) 


Species 


Percent  Percent  Density 

Cover  Frequency  #/ha 


PINYON-JUNIPER  WOODLAND 

MAY-JUNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF  9  TRANSECTS) 


1 .  Purshia  tri dentata 

2.  Cercocarpus  montanus 

3.  Pinus  edul i s 

4.  Artemisia  tri dentata 

5.  Chrysothamnus  viscidiflorus 

6.  Atriplex  conferti fol i a 

7 .  Juni perus  osteosperma 

8.  Opuntia  polyacantha 

9.  Tetradymia  canescens 

10.  Chrysothamnus  nauseosus 

1 1 .  Amelanchier  utahensi s 

12.  Artemisia  fri g i da 

13.  Symphori carpos  oreophil us 

14.  Ephedra  vi ri di s 

15.  Gutierrez! a  sarothrae 

All  Species 


0.87 

53.33 

326 

0.72 

40.00 

181 

0.64 

60.00 

176 

0.31 

60.00 

270 

0.25 

24.44 

161 

0.16 

17.78 

83 

0.08 

17.78 

28 

0.05 

22.22 

50 

0.01 

6.67 

17 

0.00 

13.33 

31 

0.00 

11.11 

46 

0.00 

8.84 

30 

0.00 

8.89 

11 

0.00 

4.44 

13 

0.00 

2.22 

4 

3.09 

1427 

i 


Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of 
speci es . 


I 
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Table  3-7-23 


Species 


Species  encountered  in  the  herbaceous  stratum  of  the 
niminer  mixed  brush,  pinyon-jumper  sagebrush,  and  pi 


jumper  mixed  brush,  pinyon-j 
woodland  associations  for  RBOSP 


pinyon- 

nyon-juniper 


Percent  Percent  Density 

Cover  Frequency  #/quad. 


PINYON-JUNIPER  MIXED  BRUSH 


JULY  1975  ( SUMMARY  OF  2  TRANSECTS) 


1 .  Agropyron  trachycaul urn 

2.  Eriogonum  1 onchophyl 1  urn 

3.  Hapl opappus  nuttal 1 i i 

4.  Euphorbia  fendleri 

5.  Agropyron  i nerme 

6.  Phlox  hoodi i 

7.  Oryzopsi s  hymenoi des 

8.  Cryptantha  sericea 

9.  Penstemon  caespi tosus 

10.  Astragalus  di versi fol ius 

Total  Number  of  Herbaceous  Speci es 
Total  Cover  of  Herbaceous  Species 


1.30  30.00 

0.55  30.00  2.4 

0.50  25.00  0.8 

0.35  25.00  1-7 

0.30  30.00  * 

0.20  35.00  1-2 

0.20  20.00  * 

0.15  30.00  0.7 

0.10  10.00  0.3 

0.10  5.00  _5jJr. 


3.75  12*3 


21 

4.05 


PINYON-JUNIPER  SAGEBRUSH 
JULY  1975  (SUMMARY  OF  3  TRANSECTS) 


1. 

Aqropvron  trachycaul urn 

2. 

Koeleria  qracilis 

3. 

Stipa  comata 

4. 

Agropyron  smith! l 

5. 

Poa  sandbergii 

6. 

Oryzopsi s  hymenoi des 

7. 

Sphaeral cea  coccinea 

8. 

Phlox  hoodii 

9. 

Cryptantha  sericea 

10. 

Haplopappus  nutta 1  In 

1.27 

53.33 

0.97 

30.00 

0.90 

26.67 

0.87 

23.33 

0.87 

16.67 

0.70 

33.33 

0.53 

13.33 

0.47 

30.00 

0.40 

46.67 

0.30 

20.00 

7.28 

Total  Number  of  Herbaceous  Species 
Total  Cover  of  Herbaceous  Species 


* 

★ 

* 

★ 

★ 

* 

2.2 

1.6 

2.9 

0.7 


Table  3-7-23  (Continued) 


Species 

Percent 

Cover 

Percent 

Frequency 

Density 

#/quad 

PINYON- 

JUNIPER  WOODLAND 

JULY  1975  (SUMMARY  OF  2  TRANSECTS) 

1. 

Poa  sandberqii 

1.20 

15.00 

★ 

2. 

Oryzopsis  hymenoides 

0.60 

30.00 

★ 

3. 

Agropyron  trach.ycaulum 

0.35 

55.00 

* 

4. 

Cryptantha  sericea 

0.35 

30.00 

3.8 

5. 

Phlox  hoodii 

0.30 

20.00 

0.9 

6. 

Haplopappus  nuttallii 

0.25 

10.00 

0.2 

7. 

Sitanion  longi folium 

0.20 

15.00 

* 

8. 

Eriogonum  umbel  latum 

0.20 

10.00 

0.4 

9. 

Euphorbia  fendleri 

0.15 

5.00 

0.8 

10. 

Erigeron  eatonii 

0.10 

10.00 

0.1 

3.70 

6,2 

Total 

Number  of  Herbaceous  Species 

24 

Total 

Cover  of  Herbaceous  Species 

4,25 

Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of 
species. 


3*7-155 


3-7-156 


Table  3-7-24 


Species  encountered  in  the  mature  tree  stratum  in  the  sagebrush  type  for  RBOSP 


Species 


Percent  Percent 
Cover  Frequency  Constancy 


Cover  ..  Basal  Area 

?  Density  ~ 

nr/ha  #/ha  m/ha 


MAY-JUNE,  JULY,  SEPTEMBER  1975  (SUMMARY  OF  25  TRANSECTS) 


1. 

Juniperus  osteosperma 

0.00 

1  .60 

8 

0 

1.33 

0.23 

2. 

Pinus  edulis 

0.00 

0.80 

4 

0 

0.67 

•0.04 

All  Species 

0.00 

0 

2.00 

0.27 

3-7-157 


Table  3-7-25 


Species  encountered  in  the  shrub-tree  seedling  stratum  in  the  sagebrush  type  for  RBOSP. 


Phenology  Key:  1.  Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 

2.  Vegetative  State  (no  evidence  of  reproductive  stages) 

3.  Flower  bud  formation 

4.  Flowering 


5.  Seed  formation 

6.  Seed  maturity  and  dissemination 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Species 


1 .  Artemisia  tridentata 

2.  Chrysothamnus  vi sci di fl orus 

3.  Amelanchier  utahensis 

4.  Chrysothamnus  sp. 

5.  Atrip! ex  conferti fol i a 

6.  Sarcobatus  vermiculatus 

7.  Chrysothamnus  nauseosus 

8.  Symphori carpos  oreophi 1  us 

9 .  Pinus  edul i s 

10.  Eurotia  lanata 

1 1 .  Purshia  tridentata 

1 2 .  Juni perus  osteosperma 

1 3 .  Tetradymi a  canescens 

14.  Atriplex  canescens 

All  Species 


1.  Artemisia  tridentata 

2 .  Sympfioricajpos  or eo p hi  1  us 

3.  Anu.'lundi  ior  tdalirnsis 

4 .  "CTirysoWamn’  u  sTTs  c  i  d  Tf 1  orus 

5.  Chrysothamnus  nauseosus 

6.  Sarcobatus  vermicuTatus 

7.  GutierrezTa  sarothrae 

8 .  FursTfia  tri  dedfaTa 

9 .  TetradymTa  "canescens 

10.  TercocarpuS  montanus 

1 1 .  Pi nus  edu I fs 


Phenology 

Percent 

Percent 

Cover 
2 , 

May-June 

July 

September 

Cover 

Frequency 

Constancy 

nr/ha 

OCTOBER  1974 

(SUMMARY  OF  23  TRANSECTS) 

* 

* 

★ 

24.11 

100.00 

100 

2411 

* 

★ 

* 

1  .19 

23.91 

30 

119 

★ 

* 

* 

1.14 

32.61 

39 

114 

* 

* 

* 

0.84 

36.96 

43 

84 

* 

* 

★ 

0.58 

13.04 

17 

58 

★ 

* 

* 

0.51 

18.48 

22 

51 

* 

* 

* 

*  0.32 

16.30 

22 

32 

* 

* 

* 

0.20 

22.83 

35 

20 

* 

* 

• k 

0.13 

22.83 

43 

13 

* 

* 

* 

0.13 

17.39 

22 

13 

★ 

* 

* 

0.09 

11.96 

22 

9 

* 

★ 

* 

0.07 

18.48 

39 

7 

* 

* 

* 

0.02 

6.52 

13 

2 

* 

* 

★ 

0.01 

8.70 

9 

1 

i 

29.34 

2934 

MAY-JUNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF  25  TRANSECTS) 


2 

3 

4,5,6 

25.01 

98.40 

100 

2501 

1  ,2 

2,4 

2,7 

2.79 

48.00 

60 

279 

1 ,2 

r> 

2,6,7 

2.43 

40.80 

52 

243 

2,8 

2,3 

2, 4, 5, 6 

1 .96 

80.80 

92 

196 

2 

3 

2, 4, 5, 6 

1.06 

20.80 

32 

1 06 

2 

* 

6 

.32 

7.20 

12 

32 

* 

* 

4,5,6 

.22 

13.60 

16 

22 

2 

5 

7 

.18 

8.80 

16 

18 

2 

2 

2 

.09 

17.60 

28 

9 

* 

* 

2 

.08 

.80 

4 

8 

2 

2 

2 

.06 

15.20 

24 

6 

Density 

#/ha 


Mean 
Vol ume 

(m1 2 3 4 5 6 7 8 9 10 11) 


Volume 

m^/ha 


10595 

★ 

** 

510 

* 

** 

316 

* 

786 

★ 

** 

244 

* 

** 

198 

★ 

** 

152 

★ 

226 

* 

** 

46 

★ 

** 

202 

* 

31 

★ 

** 

36 

★ 

★  ★ 

83 

★ 

•k'k 

29 

* 

13454 


8249 

.20 

1757 

985 

1 .09 

674 

4  39 

2.17 

671 

3174 

.01 

13 

412 

.73 

208 

99 

.14 

26 

100 

★ 

** 

34 

.00 

0 

140 

.00 

0 

10 

★ 

** 

17 

.00 

0 
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Table  3-7-25  (Continued) 


12. 

13. 

14. 

15. 

16. 
17. 


Eurotia  lanata 
Upuntfa'  po  lyacant'ha 
Atrip  lex  conterti fbl i a 
Atrip! ex  canescens 
Rosa  woods i i 
Ribes  cereum 


Mav-June 


Phenology 

July  September" 


Percent 

Cover 


Percent 

Frequency 


Constancy 


2 

2 

2 

2 

8 

* 


2 

* 

* 

* 

* 

5 


2 

2 

★ 

* 

* 

2 


.06 
.04 
.03 
.01 
.00 
.00 

34.25 


15.2U 
18.40 
4.00 
1  .60 
.80 
2.40 


32 

4 

8 

4 

8 


Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 
Value  cannot  be  calculated  because  of  absence  of  data. 


Cover 


6 

4 

3 

1 

0 

0 


3425 


Density 

#/ha 


17 

95 

32 

3 

1 

6 


13925 


Mean 
Vol ume 

(m3) 


.00 

.01 

.00 

.00 

* 


Volume 

m3/ha 


0 

1 

0 

0 
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Table  3-7-26 
Phenology  Key: 


Species 


Species  encountered  in  the  herbaceous  stratum  in  the  sagebrush  type  for  RBOSP 


1. 

2. 

3. 

4. 


Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 
Vegetative  state  (no  evidence  of  reproductive  stages) 
Flower  bud  formation 
Flowering 


Seed  formation 

Seed  maturity  and  dissemination 
Seasonal  senescence 
Dead  or  dormant 


Cover 

Percent  Percent  2/. 

Phenology  Cover  Frequency  Constancy  _ m  'ha 


OCTOBER  1974  (SUMMARY  OF  23  TRANSECTS) 


1. 

Poa  sp. 

★ 

2. 

Agropyron  smith ii 

k 

3. 

Bromus  tectorum 

4. 

Arenaria  sp. 

5. 

Aqropyron  trachvcaulum 

6. 

Koeleria  qracilis 

7. 

Stipa  comata 

8. 

Orvzopsis  hvmenoides 

9. 

Lupinus  sp. 

10. 

Phlox  hoodii 

11. 

Penstemon  caespitosus 

12. 

Carex  sp. 

13. 

Moss 

14. 

Poa  sandberqii 

15. 

Eriqeron  sp. 

16. 

Hedysarum  boreale 

17. 

Gutierrezia  sarothrae 

18. 

Sitanion  lonqifolium 

19. 

Haplopappus  nuttallii 

★ 

20. 

Oxvtropis  lambertii 

21. 

Erioqonum  sp. 

22. 

Stipa  sp. 

23. 

Crvptantha  sericea 

24. 

Lepidium  sp. 

25. 

Astraqalus  sp. 

26. 

Penstemon  sp. 

27. 

Phvsaria  floribunda 

★ 

28. 

Balsamorhiza  saqittata 

•k 

29. 

Aster  sp. 

★ 

30. 

Ipomopsis  sp. 

31. 

Elymus  cmereus 

32. 

Penstemon  strictus 

1.66 

25.65 

1 .02 

26 . 09 

0.70 

6.96 

0.60 

13.91 

0.57 

22.17 

0.55 

13.04 

0.54 

•  6.09 

0.42 

11.30 

0.36 

9.57 

0.29 

8.26 

0.27 

7.83 

0.26 

7.83 

0.24 

1.74 

0.22 

3.48 

0.21  • 

11.74 

0.20 

3.48 

0.15 

6.52 

0.14 

4.78 

0.13 

6.09 

0.11 

2.17 

0.09 

3.48 

0.09 

1.74 

0.07 

3.04 

0.07 

2.17 

0.06 

3.48 

0.06 

2.17 

0.05 

3.91 

0.05 

0.43 

0.03 

2.61 

0.03 

2.17 

0.03 

1.30 

0.03 

1.30 

52 

166 

43 

102 

22 

70 

30 

60 

39 

57 

26 

55 

17 

54 

39 

42 

30 

36 

13 

29 

30 

27 

17 

26 

4 

24 

4 

22 

39 

21 

17 

20 

30 

15 

22 

14 

22 

13 

9 

11 

13 

9 

9 

9 

26 

7 

4 

7 

22 

6 

9 

6 

22 

5 

4 

5 

13 

3 

22 

3 

4 

3 

9 

3 

Density 

#/Quad.  Sociability 


* 

* 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 

★ 


★  ★ 
★  ★ 
★★ 
★  ★ 

★  * 
★  * 
★  ★ 
★  ★ 
★  ★ 
★  * 
★  ★ 

★  ★ 
kk 
*★ 
★  ★ 
*★ 
kk 
★  * 
★  ★ 
★  ★ 

★  ★ 

■ kk 
kk 
kk 
★  ★ 

★  ★ 
★  ★ 
** 
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Table  3-7-26  (Continued) 


Phenology 


Percent 

Cover 


Percent 

Frequency 


Constancy 


nrTORFR  1974  (SUMMARY  OF  23  TRANSECTS)  CONTINUED. 


33.  Aqropyron  spicatum 

34.  Sphaeral cea  coccinea 

35.  Chenopodium  sp. 

36.  Bouteloua  gracilis, 

37.  Elymus  sp. 

38.  Eriogonum  oval i folium 

39.  Descurainia  sp. 

40.  Litho sperm urn  sp. 

41 .  Senecio  sp. 

42.  Townsendia  incana 

43.  Trifol ium  gymnocarpon 

44.  Unknown  Gramineae 

45.  Unknown  Crucifereae 

All  Species 


1. 

Poa  sp. 

2,3 

0  O  A 

2. 

Phlox  hoodii 

? 

3. 

Carex  qeyeri 

2,1 

2 

4. 

Lupinus  sp. 

5. 

Aqropyron  smithn 

2 

6. 

Oryzopsis  hvmenoides 

2 

7. 

Aqropyron  sp. 

2 

8. 

Elvmus  cinereus 

4  2  3 

9. 

Phlox  multi  flora 

9 

10. 

Penstemon  sp. 

2,3 

2 

9 

11. 

12. 

Trifol ium  ovmnocarpon 

Koeleria  qracilis 

13. 

Descurainia  richardsonii 

L 

2.3 

1 4 .  Cryptantha  sericea 

1 5 .  Eriogonum  umbel  1 atum 

16.  Carex  sp. 


17. 

Eriqeron  sp. 

9  >  t- 

9 

18. 

Senecio  multilobatus 

2,3 

2 

19. 

Hedysarum  boreale 

20. 

St_ipa_  sp. 

0.03 
0.02 
0.02 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
1 .96 
0.01 


11.37 

MAY-JUNE  1975 


0.43 
3.04 
0.87 
0.87 
0.43 
0.43 
0.43 
0.43 
0.43 
0.43 
0.43 
17.17 
1 .74 


(SUMMARY  OF  7 


4 

17 

4 

4 

4 

4 

4 

4 

4 

4 

4 

** 

** 


TRANSECTS) 


1 .31 
1 .  0*6 
0.90 
0.51 
0.44 
0.27 
0.26 
0.26 
0.24 
0.23 
0.14 
0.11 
0.11 
0.11 
0.11 
0.11 
0.09 
0.09 
0.09 
0.08 


32.86 
5.71 

10.00 

15.71 
14.29 
20.00 

35.71 

3.57 
11.43 

15.71 
17.14 

12.86 
11.48 

7.14 

5.71 

4.29 

17.14 

5.71 

2.86 

8.57 


86 

14 

14 

43 

43 

43 

71 

14 

28 

28 

28 

43 

14 

28 

14 

14 

28 

14 

28 

43 


Cover  Density 

m2/ha  #/Quad.  Sociability 


3 

2 

2 

1 

1 

1 

0 

0 

0 

0 

0 

196 

1 


1137 


★ 

★ 

* 

* 

* 

★ 

★ 

* 

* 

* 

* 

★ 


'k'k 

★* 

•k’k 
★  * 
** 
** 
★  * 
** 
•k’k 
** 
•k-k 
** 


131 

106 

90 

51 

44 

27 

26 

26 

24 

23 

14 

11 

11 

11 

11 

11 

9 

9 

9 

8 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 


** 

** 

** 

** 

** 

** 

** 

** 

** 

-k-k 

** 

** 

** 

■kk 

kk 

kk 

kk 

kk 

kk 
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Table  3-7-26  (Continued) 


Species 


50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 


Zygadenus  venenosus 
Androsace  septentrional  is 
Claytonia  sp. 

Cymopterus  sp. 

Geranium  sp. 

Ipomopsi s  sp. 

Kochi  a  i ranica 
Lepi di um  sp. 


Phenology 


Percent 

Cover 


Percent 

Frequency 


Constancy 


MAY -JUNE  1 075  (SUMMARY  OF  7  TRANSECTS)  CONTINUED 


21. 

Hnrdeum  jubatum 

2 

0 

0.07 

0.05 

1 .43 

4.29 

14 

14 

22. 

Poa  sandberqii 

L. 

9 

0.04 

11.43 

28 

23. 

Solidaqo  sp. 

2  3 

0.03 

12.86 

28 

24. 

Lomatium  sp. 

1 

c 

0.03 

2.86 

14 

25. 

Bromus  sp. 

0.03 

2.86 

14 

26. 

Viola  nuttallii 

3,4,2 

9 

0.02 

8.57 

28 

27. 

Phlox  lonqifolia 

0.02 

2.86 

14 

28. 

Lepidium  montanum 

C. 

9 

0.02 

2.86 

28 

29. 

Senecio  sp. 

9 

0  02 

1 .43 

14 

30. 

Haplopappus  nuttallii 

L 

9 

0  01 

10.00 

28 

31. 

Castilleqa  chromosa 

o 

9 

0.01 

7.14 

14 

32. 

Crepis  acuminata 

L. 

★ 

0.01 

7.14 

28 

33. 

Sitanion  lonqifolium 

9 

0  01 

4.28 

28 

34. 

Taraxacum  officinale 

2,3 

9 

0  01 

1  .43 

14 

35. 

Erioqonum  oval i folium 

0  01 

1  .43 

14 

36. 

Euphorbia  robusta 

L 

9 

0.01 

1.43 

14 

37. 

Haplopappus  acaulis 

c 

9 

0.01 

1 .43 

14 

38. 

Poa  cusickii 

O 

2,4 

9 

0.00 

14.29 

57 

39. 

Sisymbrium  sp. 

0  00 

7.14 

14 

40. 

Chenopodium  fremonti 

L 

9 

0  00 

5.72 

43 

41. 

Sphaeralcea  coccinea 

9 

0.00 

4.29 

28 

42. 

Aaoseris  qlauca 

9 

0.00 

4.29 

14 

43. 

Phlox  sp. 

9  A  9 

0.00 

2.86 

28 

44. 

Astragalus  sp. 

9 

0.00 

2.86 

28 

45. 

Bromus  tectorum 

c 

9 

0  00 

2.86 

14 

46. 

Calochortus  sp. 

L 

9 

0  00 

4.29 

28 

47. 

Oelphini um  nel soni i 

L 

9 

0.00 

2.86 

14 

48. 

Festuca  sp. 

2 

0.00 

2.86 

14 

2 

3 

3 

3 

2 

2 

2 

2 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


2.86 
1  .43 
1  .43 
1 .43 
1 .43 
1 .43 
1 .43 
1 .43 


14 

14 

14 

14 

14 

14 

14 


Cover 

m^/ha 


7 

5 

4 

3 

3 

3 

2 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Density 
#/ Quad. 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

★ 

* 

* 

* 

* 

* 

* 

★ 

* 

* 

* 

* 

* 

* 

* 

* 

* 


Sociability 


** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

** 

*■* 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 

kk 
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Table  3-7-26  (Continued) 


Species 

Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m2/ha 

Density 

#/Quad. 

Sociability 

MAY- JUNE  1975  (SUMMARY  OF'  7  TRANSECTS) 

CONTINUED 

58. 

Mertensia  sp. 

3 

0.00 

1.43 

14 

0 

* 

kk 

59. 

Ph.ysaria  sp. 

2 

0.00 

* 

* 

0 

* 

** 

60. 

Ph.ysaria  floribunda 

2 

0.00 

2.86 

28 

0 

k 

** 

61. 

Plantaqo  sp. 

2 

0.00 

1 .43 

14 

0 

* 

** 

62. 

Sisymbrium  altissimum 

2 

0.00 

1.43 

14 

0 

* 

-k-k 

Unknown 

* 

0.16 

12.86 

** 

16 

★ 

kk 

All  Species 

7.09 

709 

JULY  1975  (SUMMARY  OF  7  TRANSECTS) 

1. 

Lupinus  caudatus 

5, 3, 6, 7 

2.47 

30.00 

43 

247 

0.8 

2.8 

2. 

Poa  sandberqii 

2 

1.96 

•  30.00 

43 

196 

k 

kk 

3. 

Carex  qe.yeri 

2 

1.67 

12.86 

14 

167 

* 

kk 

4. 

Aqrop.yron  smithii 

5,2 

1.24 

•  38.57 

86 

124 

0.0 

0.1 

5. 

Phlox  multiflora 

6 

0.77 

5.71 

14 

77 

0.3 

5.5 

6. 

Gal ium  boreal e 

2 

0.70 

12.86 

14 

70 

2.9 

22.4 

7. 

El.ymus  cinereus 

2 

0.70 

7.14 

14 

70 

★ 

kk 

8. 

Stipa  columbiana 

5 

0.59 

12.86 

14 

59 

* 

** 

9. 

Penstemon  caespitosus 

5 

0.51 

14.29 

14 

51 

0.7 

4.7 

10. 

Tri folium  q.ymnocarpon 

2,6 

0.44- 

22.86 

29 

44 

1.2 

5.2 

11. 

Poa  fendleriana 

5 

0.44 

12.86 

43 

44 

★ 

** 

12. 

Oryzopsis  hymenoides 

5, 2, 3, 4 

0.41 

15.71 

43 

41 

* 

** 

13. 

Erioqonum  umbel  latum 

4 

0.40 

10.00 

14 

40 

0.6 

5.6 

14. 

Sitanion  lonqifolium 

5,6,7 

0.36 

17.14 

43 

36 

* 

kk 

15. 

Hedysarum  boreale 

4,5 

0.36 

1  .43 

14 

36 

0.0 

2.0 

16. 

Phlox  hoodii 

2 

0.31 

11.43 

28 

31 

0.3 

2.9 

17. 

Stipa  comata 

6,5 

0.30 

11.43 

43 

30 

★ 

★  ★ 

18. 

Geranium  richardsonii 

3 

0.30 

8.57 

14 

30 

0.2 

2.0 

19. 

Eriqeron  eatonii 

7,6 

0.27 

22.86 

43 

27 

0.8 

3.6 

20. 

Phlox  lonqi folia 

6, 4, 2, 3, 7 

0.26 

30.00 

57 

26 

1 .4 

4.7 

21. 

Lepidium  perfoliatum 

2 

0.24 

12.86 

14 

24 

0.9 

7.2 

22. 

Sphaeralcea  coccinea 

2,4 

0.21 

15.71 

43 

21 

0.7 

4.2 

23. 

Eriqeron  speciosus 

2 

0.20 

4.29 

14 

20 

0.8 

18.7 

24. 

Comandra  umbel  lata 

4 

0.20 

4.29 

14 

20 

0.4 

8.3 

25. 

Cryptantha  sericea 

2,6,3 

0.17 

14.29 

57 

17 

0.5 

3.8 
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Table  3-7-26  (Continued) 


Species 


26.  Crepis  acuminata 

27.  Penstemon  fremonti i 

28.  Chenopodium  fremonti i 

29.  Astragalus  tenellus 

30.  Castil leja  chromosa 

31 .  Poa  pratensi s 

32.  Achillea  lanulosa 

33.  Bromus  tectorum 

34.  Agoseris  glauca 

35.  Erogeron  pumilus 

36 .  Helianthella  uni  flora 

37.  Koeleria  graci 1  is 

38.  Agropyron  sp. 

39.  Agropyron  trachycaulum 

40.  Osmorhiza  depauperata 

41 .  Chenopodi urn  1 eptophyl lum 

42.  Erysimum  asperum 

43.  Descurainia  pinnata 

44 .  Taraxacum  officinale 

45 .  Astragalus  chamaeleuce 

46.  Ipomopsis  aggregata 

47.  Physaria  fl ori bunda 

48.  Ipomopsis  congesta 

49.  Z.ygadenus  venenosus 

50 .  Calochortus  nuttal 1 i i 

51 .  Hapl opappus  nuttal 1 i i 

52.  Kochi  a  iranica 

53.  Lappul a  redowski i 

54.  Astragalus  di versifol ius 

55.  Astragal  us  purshi i 

56.  Collomia  1 inearis 

5 7 .  E_ri  o c[on u in  oval  i  fol  i  urn 

58.  Euphorbi a  fendl eri 

59.  Polygonum  sawatchense 

60 .  Senecio  mul ti 1 obatus 

All  Species 


Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m2/ha 

Density 

#/Quad. 

JULY  1975 

(SUMMARY  OF  7  TRANSECTS) 

2, 3, 4, 6 

3 

0.17 

0.16 

12.86 

7.14 

29 

29 

17 

16 

0.3 

0.1 

2,3 

0.11 

15.71 

57 

11 

0.8 

4 

0.11 

5.71 

14 

11 

0.1 

4,5 

0.09 

7.14 

29 

9 

0.1 

2 

0.09 

2.86 

14 

9 

★ 

2 

0.07 

4.29 

14 

7 

0.2 

5,4 

0.07 

2.86 

29 

7 

★ 

6 

0.06 

10.00 

29 

6 

0.2 

5,6 

0.06 

4.29 

29 

6 

0.1 

2 

0.06 

2.86 

14 

6 

0.1 

2 

0.04 

.  4.29 

29 

4 

★ 

4 

0.04 

1.43 

14 

4 

★ 

2,4,5 

2 

0.03 

0.03 

11.43 

1 .43 

43 

14 

3 

3 

★ 

0.0 

3 

0.01 

12.86 

29 

1 

0.3 

7,5 

0.01 

7.14 

43 

1 

0.1 

5,2 

0.01 

5.71 

29 

1 

0.2 

2 

0.01 

5.71 

29 

1 

0.1 

2 

0.01 . 

4.29 

14 

1 

0.1 

2 

0.01 

4.29 

29 

1 

0 . 1 

2,5 

0.01 

4.29 

43 

1 

0.1 

4 

0.01 

2.86 

14 

1 

0.0 

2,6 

0.01 

2.86 

14 

1 

0.0 

3 

0.01 

1.43 

14 

1 

0.0 

4 

0.01 

1.43 

14 

1 

0.0 

2 

0.01 

1.43 

14 

1 

0.0 

4,7 

0.00 

5.71 

29 

0 

0.1 

2 

0.00 

2.86 

14 

0 

0.0 

2 

0.00 

1 .43 

14 

0 

0.0 

2 

0.00 

1 .43 

14 

0 

0.0 

4 

0.00 

1 .43 

14 

0 

0.0 

3 

0.00 

1 .43 

14 

0 

0.0 

3 

0.00 

1  .43 

14 

0 

0.0 

2 

0.00 

1 .43 

14 

0 

0.0 

16.79  1679 


Sociabil ity 


2.0 

1.8 

5.1 

2.2 

1.2 

★  ★ 

4.3 
★  ★ 

2.3 

1.3 

4.5 
** 

★  ★ 

★  ★ 

2.0 

2.6 

1.4 

3.7 
2.0 
1.3 

1.7 
1.7 
1.0 
1 .0 
1.0 
1.0 
1.0 
1 .0 
1.0 
1.0 
1 .0 

1  .0 

★  ★ 

1 .0 
1  .0 
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Table  3-7-26  (Continued) 


Species 

Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m^/ha 

Density 

#/Quad. 

Sociability 

SEPTEMBER  1975  (SUMMARY  OF  6  TRANSECTS) 

1. 

Carex  qeyeri 

2 

2.93 

15.00 

17 

293 

* 

** 

2. 

Poa  sandberqii 

2 

1.45 

40.00 

50 

145 

* 

** 

3. 

Stipa  Columbiana 

7 

1.10 

15.00 

17 

no 

* 

** 

4. 

Phlox  multiflora 

8 

1.03 

6.67 

17 

103 

0.6 

8.3 

5. 

Gal  i urn  boreal e 

2 

0.80 

15.00 

17 

80 

2.6 

17.3 

6. 

Koeleria  gracilis 

2,7 

0.72 

26.6? 

50 

72 

★ 

ft  ft 

7. 

Lupinus  caudatus 

2,8 

0.72 

25.00 

50 

72 

0.5 

2.0 

8. 

Penstemon  caespitosus 

2,8 

0.65 

23.33 

33 

65 

0.9 

3.8 

9. 

Poa  canbyi 

2 

0.47 

10.00 

17 

47 

★ 

ftft 

10. 

Or.yzopsis  h.ymenoides 

2,7 

0.38 

23.33 

67 

38 

ft 

ftft 

11. 

Moss 

2 

0.35 

18.33 

67 

35 

* 

★  ★ 

12. 

Erioqonum  umbellatum 

2 

0.35 

10.00 

33 

35 

0.6 

5.8 

13. 

Hed.ysarum  boreal e 

2 

0.33 

1 .67 

17 

33 

0.1 

6.0 

14. 

Aqrop.yron  smithii 

2,7 

0.27 

21.67 

50 

27 

★ 

ftft 

15. 

Comandra  umbel  lata 

2 

0.27 

5.00 

17 

27 

0.4 

8.0 

16. 

Eriqeron  eatonii 

2,8 

0.23 

20  00 

33 

23 

1 .0 

4.9 

17. 

Lepidium  montanum 

6 

0.22 

10.00 

17 

22 

1.1 

10.5 

18. 

Stipa  comata 

2 

0.20 

13  33 

33 

20 

★ 

★  ★ 

19. 

Phlox  hoodii 

2 

0.18 

13.33 

33 

18 

0.4 

3.1 

20. 

Eriqeron  speciosus 

6 

0.17 

8.33 

17 

17 

0.6 

7.6 

21. 

Geranium  richardsonii 

7 

0.15 

5.00 

17 

15 

0.1 

1.7 

22. 

Helianthella  uniflora 

7 

0.13 

3.33 

17 

13 

0.2 

6.5 

23. 

Sphaerulrea  coccinea 

2 

0.10 

18.33 

50 

10 

0.7 

4.0 

24. 

Chenopodium  leptoph.yllum 

2,6,7 

0.10 

16.67 

50 

10 

0.6 

3.5 

25. 

Cr.yptantha  sericea 

2 

0.10 

11.67 

33 

10 

0.6 

5.3 

26. 

Sitanion  lonqifolium 

8 

0.07 

11.67 

50 

7 

* 

★  * 

27. 

Aqrop.yron  trachycalum 

2,7 

0.07 

10.00 

50 

7 

★ 

28. 

Aqrop.yron  spicatum 

6 

0.07 

1.67 

17 

7 

★ 

★  ★ 

29. 

Liqusticum  porteri 

2 

0.07 

1 .67 

17 

7 

0.1 

3.0 

30. 

Ipomopsis  aqqreqata 

2 

0.05 

3.33 

17 

5 

0.1 

1.5 

31. 

Astraqalus  tenellus 

2 

0.05 

3.33 

17 

5 

0.1 

1 . 5 

32. 

Bromus  tectorum 

8 

0.03 

5.00 

17 

3 

★ 

ftft 

33. 

Achillea  lanulosa 

2 

0.03 

3.33 

17 

3 

0.2 

6.0 

34. 

Ipomopsis  conqesta 

5 

0.02 

3.33 

17 

2 

0.1 

1.5 

35. 

Physaria  floribunda 

2 

0.02 

3.33 

33 

2 

0.1 

1.5 
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Table  3-7-26  (Continued) 


Cover 


Species 

Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

m2/ha 

SEPTEMBER  1975 

(SUMMARY  OF  6  TRANSECTS)  CONTINUED 

36.  Antennaria  Dulcherrima 

37.  Phlox  lonqifolia 

38.  Haplopappus  nuttallii 

39.  Euphorbia  fendleri 

40.  Kochi  a  iranica 

41.  Astraqalus  chamaeleuce 

42.  Sisymbrium  linifol ium 

43.  Casti  lleja  1  inariaefol  ia 

2 

7 

2 

2 

6 

2 

1 

2 

0.02 

0.02 

0.02 

0.02 

0.02 

0.00 

0.0.00 

0.00 

3.33 

1.67 

1 .67 

1.67 

1 .67 

3.33 

1.67 

1.67 

17 

17 

17 

17 

17 

17 

17 

17 

2 

2 

2 

2 

2 

0 

0 

0 

All  Species 

13.98 

1398 

Density 

#/Quad.  Sociability 


0.0 

1.0 

0.1 

5.0 

0.0 

2.0 

0.0 

1.0 

0.0 

1.0 

0.0 

1.0 

0.0 

2.0 

0.0 

1.0 

*Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 
**Value  cannot  be  calculated  because  of  absence  of  data. 


Table  3-7-27  Species  encountered  in  the  shrub  stratum  of  the  upland  sagebrush 

and  bottomland  sagebrush  associations  for  RBOSP 


Species 

Percent 

Cover 

Percent 

Frequency 

Density 

#/ha 

UPLAND  SAGEBRUSH 

MAY-JUNE,  JULY,  AND  SEPTEMBER 

1975  (SUMMARY  OF  16  TRANSECTS) 

1. 

Artemisia  tridentata 

21.56 

97.50 

5581 

2. 

Amelanchier  utahensis 

3.55 

52.50 

621 

3. 

S.ymphori carpos  oreophilus 

1.77 

48.75 

621 

4. 

Chrysothamnus  viscidiflorus 

1.53 

93 .  /b 

1954 

5. 

Gutierrezia  sarothrae 

0.34 

21.25 

1 56 

6. 

Purshia  tridentata 

0.28 

13.75 

53 

7. 

Tetradymia  canescens 

0.13 

21  .25 

178 

8. 

Cercocarpus  montanus 

0.13 

1  .Zb 

16 

9. 

Pinus  edulis 

0.10 

21  .Zb 

26 

10. 

Juniperus  osteosperma 

0.06 

15.00 

28 

11. 

Opuntia  polyacantha 

0.05 

20.00 

64 

12. 

Eurotia  lanata 

0.09 

8 .  /b 

33 

13. 

Unknown  shrub 

0.02 

1  .25 

3 

1  A 

1  *T  . 

Chrysothamnus  n  a  u s  e o  s  u  s 

0.00 

2.50 

Q 

15. 

Rosa  woods ii 

*  0.00 

1.25 

2 

All  Species 

29.56 

9345 

BOTTOMLAND  SAGEBRUSH 

MAY-JUNE,  JULY,  AND  SEPTEMBER 

1975  (SUMMARY  OF  9  TRANSECTS) 

1. 

Artemisia  tridentata 

31 .14 

100.00 

10578 

2. 

Symphori carpos  oreophilus 

4.59 

46.67 

1167 

3. 

Chrysothamnus  nauseosus 

2.94 

42.22 

1128 

4. 

Chrysothamnus  viscidiflorus 

2.70 

b / .  /8 

5198 

5. 

Sarcobatus  vermiculatus 

0.90 

20.00 

276 

6. 

Amelanchier  utahensis 

0.44 

20.00 

1  1  b 

7. 

Atriplex  conferti fol ia 

0.08 

11.11 

89 

8. 

Opuntia  polyacantha 

0.04 

15.56 

1 50 

9. 

Eurotia  lanata 

0.03 

8.89 

85 

10. 

Tetradymia  canescens 

0.02 

11.11 

70 

11. 

Atriplex  canescens 

0.01 

11.11 

9 

12. 

Ribes  cereum 

0.00 

6.67 

1  5 

All  Species 

42.89 

18,880 

*Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of 
species. 
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Table  3-7-28  Species  encountered  in  the  herbaceous  stratum  in  the  upland 

sagebrush  and  bottomland  sagebrush  associations  for  RBOSP 


Species 

Percent 

Cover 

Percent 

Frequency 

Density  _ 
#/Quad. ( . 5m; 

UPLAND 

SAGEBRUSH 

JULY  1975  (SUMMARY  OF  4  TRANSECTS) 

1 .  Lupinus  caudatus 

4.33 

42.50 

2.9 

2.  Poa  sandbergii 

3.43 

50.00 

★ 

3.  Carex  geyeri 

2.93 

22.50 

* 

4.  Phlox  multiflora 

1.35 

10.00 

1 . 1 

5.  Galium  boreal e 

1.23 

22.50 

10.1 

6.  Stipa  columbiana 

1.03 

22.50 

* 

7.  Stipa  comata 

0.98 

17.50 

* 

8.  Agropyron  smithii 

0.93 

52.50 

* 

9.  Penstemon  caespitosus 

0.90 

25.00 

2.4 

10.  Tri folium  gymnocarpon 

0.78 

40.00 

4.1 

17.89 

20.6 

Total  Number  of  Herbaceous  Species 

51 

Total  Cover  of  Herbaceous  Species 

26.34 

BOTTOMLAND  SAGEBRUSH 

JULY  1975  (SUMMARY  OF  3  TRANSECTS) 

1.  Agropyron  smithii 

1.67 

20.00 

* 

2.  Elymus  cinereus 

1.63 

l  b .  5/ 

* 

3.  Sitanion  longifolium 

0.83 

40.00 

* 

4.  Lepidium  perfoliatum 

0.57 

30.00 

4.3 

5.  Chenopodium  fremontii 

0.20 

26.6/ 

2.4 

6.  Oryzopsis  hymenoides 

0.13 

13.33 

* 

7.  Chenopodium  leptoph.yllum 

0.03 

30.00 

1 . 5 

8.  Descurainia  pinnata 

0.03 

13.33 

1.0 

9.  Erysimum  asperum 

0.03 

10.00 

3.3 

10.  Bromus  tectorum 

0.03 

3.33 

* 

5.15 

12.5 

Total  Number  of  Herbaceous  Species 

21 

Total  Cover  of  Herbaceous  Species 

5.18 

*Val ue  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of 
species . 
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Table  3-7-29 


Species  encountered  in  the  shrub-tree  seedling  stratum  in  the  greasewood  type  for  RBOSP 


Phenology  Key:  1. 

2. 

3. 

4. 

Emergent  (herbaceous);  leafing 
Vegetative  State  (no  evidence 
Flower  bud  formation 

Flowering 

out  (shrubs  and  trees) 
of  reproductive  stages) 

5.  Seed  formation 

6.  Seed  maturity  and  dissemination 

7.  Seasonal  senescence 

8.  Dead  or  dormant 

Mean 

Phenol ogy 

Percent  Percent 

Cover 

o 

Density 

Volume 

Volume 

9 

Species 

May-June 

July 

September 

Cover  Frequency 

Constancy 

nr/ha 

#/ha 

(m3) 

nr/ha 

OCTOBER  1974  (SUMMARY  OF  7  TRANSECTS) 

1. 

Artemisia  tridentata  * 

★ 

★ 

26.45  100.00 

100 

2645 

10313 

★ 

★  ★ 

2. 

Sarcobatus  vermiculatus  * 

* 

* 

18.38  100.00 

100 

1838 

4290 

★ 

kk 

3. 

Chrysothamnus 

vi scidifl orus  * 

* 

k 

0.44  25.00 

29 

44 

806 

k 

kk 

4. 

Chrysothamnus 

nauseosus  * 

★ 

* 

0.21  21.43 

57 

21 

214 

★ 

kk 

5. 

Atriplex  canescens  * 

* 

* 

0.01  21.43 

14 

1 

44 

* 

★  ★ 

6. 

Atrip! ex  confertifol ia  * 

* 

★ 

0.00  14.29 

43 

0 

131 

k 

kk 

7. 

Juniperus  osteosperma  * 

* 

★ 

0.00  3.57 

14 

0 

4 

k 

kk 

All  Species 

45.49 

4549 

15802 

MAY-JUNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF  6  TRANSECTS) 


1. 

Sarcobatus  vermiculatus 

2 

2 

6 

29.53 

100.00 

100 

2953 

4556 

0.65 

550 

2. 

Artemisia  tridentata 

2 

3 

5 

10.41 

90.00 

100 

1041 

2981 

0.16 

16 

3. 

Chrysothamnus  nauseosus 

2 

3 

* 

3.71 

46.67 

50 

371 

1742 

0.15 

29 

4. 

Chrysothamnus  viscidi fl orus 

2 

* 

4,5 

0.14 

26.67 

50 

14 

111 

0.00 

5. 

Atriplex  conferti fol ia 

2 

2 

★ 

0.07 

26.57 

33 

7 

114 

0.04 

0 

All  Species 

43.86 

4386 

9504 

★ 

Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 

** 

Value  cannot  be  calculated  because  of  absence  of  data. 
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Table  3-7-30 


Species  encountered  in  the  herbaceous  stratum  in  the  greasewood  type  for  RBOSP 

Phenology  Key:  1.  Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 

2.  Vegetative  state  (no  evidence  of  reproductive  stages) 

3.  Flower  bud  formation 

4.  Flowering 


Percent  Percent 

Phenology  Cover  Frequency  Constancy 


5.  Seed  formation 

6.  Seed  maturity 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Cover 

m2/ha 


Density 

#/Quad.  Sociability 


1 .  Bromus  tectorum 

2.  Lepidium  perfol iatum 

3.  Agropyron  trachycaul urn 

4.  Kochi  a  iranica 

5.  Agropyron  smithii 

6.  Elymus  ci nereus 

7.  Sitanion  longi folium 

8.  Ph.ysaria  floribunda 

9.  Lappula  redowski i 

All  Species 


1 .  Lappul a  redowski i 

2.  Chenopodi urn  fremonti i 

3.  Agropyron  desertorum 

4.  Descurainia  pinnata 

5.  Agropyron  smithi i 

6.  Bromus  tectorum 

7.  Agropyron  trachycaul urn 

8.  Poa  sandhorgii 

9.  L lymus  c i nereus 

1 0 .  Chenopodi urn  leptophyllum 

11 .  Lepi dium  perfol iatum 


OCTOBER  1974 

(SUMMARY  OF  7  TRANSECTS) 

* 

1 .87 

20.00 

29 

187 

* 

* 

1 .86 

11.43 

14 

186 

* 

★ 

0.70 

32.86 

57 

70 

★ 

k 

0.36 

2.86 

14 

36 

* 

* 

0.07 

1 .43 

14 

7 

★ 

* 

0.07 

1.43 

14 

7 

* 

★ 

0.06 

.  7.14 

29 

6 

* 

k 

0.01 

1 .43 

14 

1 

* 

* 

0.00 

1 .43 

14 

0 

* 

5.00 

500 

MAY-JUNE  1975 

(SUMMARY  OF  3  TRANSECTS) 

’3 

3.05 

56.67 

100 

305 

k 

!  ,3 

2.40  ‘ 

76.67 

100 

240 

k 

2 

2.35 

30.00 

33 

235 

k 

3 

1.33 

80.00 

100 

133 

k 

2 

1  .05 

43.33 

100 

105 

k 

2 

0.88 

26.67 

33 

88 

k 

2 

0.30 

30.00 

67 

30 

k 

2 

0.10 

20.00 

33 

10 

k 

2 

0 . 0(5 

0.0/ 

33 

O 

o 

★ 

2 

0.00 

6.67 

33 

0 

★ 

2 

0.00 

6 . 67 

33 

0 

k 

11.54 


** 
★  ★ 

** 

** 

** 


*★ 
** 
★  ★ 
kk 
kk 
kk 
kk 
kk 
k  k 
kk 
kk 


All  Species 


1154 
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Table  3-7-30  (Continued) 


Species 


1 .  Kochi  a  i ranica 

2.  Chenopodium  album 

3.  Agropyron  smithii 

4.  Chenopodi um  fremonti i 

5.  Agropyron  desertorum 

6.  Si  tan  ion  longifol ium 

7.  Descurai nia  pinnata 

8.  Poa  sandbergi i 

9.  Agropyron  trach.ycaul um 

10.  Elymus  cinereus 

11 .  Lappul a  redowski i 

12.  Bromus  tectorum 

13.  Phlox  longi fol ia 

All  Species 


1 .  Kochi  a  i ranica 

2.  Chenopodium  fremonti i 

3.  Bromus  tectorum 

4.  Agropyron  desertorum 

5 .  Agropyron  smi thi i 

6 .  Poa  sandbergi i 

7.  Agropyron  trachycau1  um 

8.  Elymus  cinereus 

9.  Lepi di um  montanum 

10.  Sitanion  longi fol ium 

11 .  Lappula  redowski i 

12.  Oryzopsis  hymenoi des 

13.  Sal  sol  a  iberica 

All  Species 


Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m^/ha 

Density 

#/Quad. 

JULY  1975  (SUMMARY  OF  3  TRANSECTS) 

2 

9.40 

36.67 

67 

940 

35.1 

3 

6.47 

63.33 

67 

647 

20.4 

2 

5.30 

53.33 

100 

530 

* 

3,2 

3.47 

46.67 

67 

347 

8.3 

2 

2.60 

30.00 

33 

260 

* 

7 

1.20 

6.67 

33 

120 

* 

2 

0.37 

20.00 

33 

37 

1.5 

2 

0.17 

6.67 

33 

17 

* 

2 

0.17 

3.33 

33 

17 

★ 

5 

0.13 

3.33 

33 

13 

* 

7 

0.03 

13.33 

33 

3 

0.5 

5 

0.00 

.  3.33 

33 

0 

* 

2 

0.00 

3.33 

33 

0 

0.0 

29.31 

2931 

SEPTEMBER  1975 

(SUMMARY  OF  3  TRANSECTS) 

4 

5.23 

33.33 

33 

523 

30.5 

5,6,7 

3.97 

90.00 

100 

397 

31 .7 

8 

3.43  ' 

30.00 

33 

343 

* 

7 

2.13 

33.33 

33 

213 

* 

2 

1 .80 

33.33 

33 

180 

* 

2 

0.13 

13.33 

33 

13 

★ 

2,7 

0.13 

10.00 

67 

13 

* 

2 

0.10 

6.67 

33 

10 

★ 

2 

0.03 

3.33 

33 

3 

0.2 

8 

0.03 

3.33 

33 

3 

* 

8 

0.00 

3.33 

33 

0 

0.2 

2 

0.00 

3.33 

33 

0 

* 

2 

0.00 

3.33 

33 

0 

0.0 

16.78 

1678 

Sociabil ity 


95.7 
32.2 

17.8 
** 

** 

7.5 

★  ★ 

3.8 

** 


1 .0 


91.4 

35.2 

** 

** 

** 

** 

5.0 

** 

6.0 

** 

1.0 


Value  not  recorded. 

★ 

Value  cannot  be  calculated. 
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Table  3-7-31 
Phenology  Key: 


Species  encountered  in  the  shrub-tree  seedling  stratum  in  the  rabbitbrush  type  for  RBOSP 


1. 

2. 

3. 

4. 


Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 
Vegetative  State  (no  evidence  of  reproductive  stages) 
Flower  bud  formation 


5.  Seed  formation 

6.  Seed  maturity  and  dissemination 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Mean 

Phenology 

Percent 

Percent 

Constancy 

Cover 

m2/ha 

Density 

#/ha 

Vol ume 
(m3) 

Volume 

m3/ha 

Species 

May-June 

July 

September 

Cover 

Frequency 

OCTOBER  1974 

(SUMMARY  OF  5  TRANSECTS) 

1. 

2. 

3. 

4 

l 

Chrysothamnus  nauseosus 
Artemisia  tridentata 
Sarcobatus  vermiculatus 
Atriplex  canescens 

All  Species 

★ 

* 

★ 

★ 

* 

* 

* 

★ 

* 

* 

* 

* 

36.14 

3.36 

0.45 

0.00 

100.00 

40.00 

50.00 

5.00 

100 

40 

60 

20 

3614 

336 

45 

0 

7400 

1650 

144 

6 

★ 

* 

★ 

★ 

*★ 

*★ 

39.95 

3995 

9200 

MAY-JUNE,  JULY,  AND  SEPTEMBER  1975 

(SUMMARY  OF  8 

TRANSECTS) 

1. 

2. 

3. 

4. 

5. 

6. 


Chrysothamnus  vi scidiflorus 
Chrysothamnus  nauseosus 
Sarcobatus  vermiculatus 
Artemisia  tridentata 


Ribes  aureum 

Symphoricarpos  oreophi 1  us 
All  Species 


2 

3 

2,4,5 

21.27 

60.00 

63 

2 

3 

4,5 

14.47 

77.50 

88 

2 

★ 

2,6,7 

1.95 

35.00 

50 

2 

3 

4,5,6 

1 .78 

75.00 

75 

2 

★ 

* 

0.00 

2.50 

13 

2 

★ 

*  * 

0.00 

2.50 

13 

39.47 


2127 

1447 

195 

178 

0 

0 

3947 


3637 

5752 

419 

4025 

1 

1 

13835 


0.02 

0.34 

0.00 

0.00 

★ 


275 

3831 

0 

0 

★  ★ 
★★ 


*Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 

★ 

Value  cannot  be  calculated  because  of  absence  of  data. 
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Table  3-7-32 


Species  encountered  in  the  herbaceous  stratum  in  the  rabbitbrush  type  for  RBOSP 


Phenology  Key: 


1.  Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 

2.  Vegetative  state  (no  evidence  of  reproductive  stages) 

3.  Flower  bud  formation 

4.  Flowering 


5.  Seed  formation 

6.  Seed  maturity 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Species 


Percent  Percent 

Phenology  Cover  Frequency  Constancy 


Cover 

m^/ha 


Density 

#/Quad. 


Sociability 


1. 

Elymus  cinereus 

* 

2. 

Kochi  a  iranica 

★ 

3. 

Poa  pratensis 

* 

4. 

Aqropyron  smithii 

* 

5. 

Aqropyron  spicatum 

k 

6. 

Aqropyron  trach.ycaulum 

★ 

7. 

Lepidium  perfoliatum 

★ 

8. 

Bromus  tectorum 

* 

9. 

Aster  sp. 

* 

All  Species 

1. 

Elymus  cinereus 

2 

2. 

Bromus  sp. 

2 

3. 

Poa  sp. 

2 

4. 

Poa  pratensis 

2,3 

5. 

Bromus  tectorum 

3,4 

6. 

S i symb ri urn  1 i n i fol i urn 

3,4,5 

7. 

Artemisia  ludoviciana 

2 

8. 

Scirpus  acutus 

2 

9. 

Aqropyron  smithii 

2 

10. 

Coll i ns i a  parvi flora 

3 

11. 

Taraxacum  officinale 

2 

12. 

Chorispora  tenella 

3,4 

13. 

Penstemon  sp. 

2 

14. 

Unknown  Crucifereae 

All  Species 

k 

OCTOBER  1974  (SUMMARY  OF  5  TRANSECTS) 

5.87 

44.00 

80 

1.20 

10.00 

20 

0.96 

14.00 

20 

0.74 

14.00 

20 

0.48 

12.00 

20 

0.14 

4.00 

20 

0.11 

*  4.00 

20 

0.03 

4.00 

20 

0.03 

2.00 

20 

9.56 

MAY-JUNE  1975 

(SUMMARY  OF  2  TRANSECTS) 

20.05. 

95.00 

100 

1 .40 

10.00 

50 

1.33 

35.00 

50 

1 .08 

25.00 

50 

0.95 

35.00 

50 

0.38 

40.00 

50 

0.20 

15.00 

50 

0.08 

15.00 

50 

0.05 

15.00 

50 

0.00 

10.00 

50 

0.00 

10.00 

50 

0.00 

5.00 

50 

0.00 

5.00 

50 

0.00 

30.00 

** 

587 

k 

★  ★ 

120 

•k 

** 

96 

k 

74 

* 

★  ★ 

48 

k 

kk 

14 

k 

kk 

11 

k 

■ k’k 

3 

k 

kk 

3 

k 

★★ 

956 


2005 

* 

★  ★ 

140 

* 

*★ 

133 

* 

★  * 

108 

* 

★  ★ 

95 

* 

38 

k 

** 

20 

k 

★  * 

8 

k 

★  ★ 

5 

k 

kk 

0 

k 

** 

0 

k 

** 

0 

k 

*★ 

0 

k 

★  ★ 

0 

k 

•k'k 

25.52 


2552 
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Table  3-7-32  (Continued) 


Species 


1 .  El.ymus  cinereus 

2.  Poa  pratensis 

3.  Aqrop.yron  smi thi i 

4.  Aqrop.yron  repens 

5.  Juncus  balticus 

6.  Artemisia  1 udoviciana 

7.  Chenopodi urn  f remonti i 

8.  Descurainia  pinnata 

9.  Taraxacum  officinale 

10.  Unknown 

All  Species 


1  •  El.ymus  cinereus 

2.  Bromus  tectorum 

3.  Poa  nemoral i s 

4.  Aqrop.yron  smithii 

5.  Aqrop.yron  trachycaul urn 

6 .  Distich! is  stricta 

7.  Juncus  arcticus 

8.  Si  tan  ion  longifol ium 

9.  Chenopodi urn  f remonti i 

1 0 .  Lepidium  montanum 

1 1 .  Artemisia  ludoviciana 

12.  Aster  campestri s 

All  Species 


Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m'Vha 

Density 

#/Quad. 

Sociability 

JULY  1975 

(SUMMARY  OF  2  TRANSECTS) 

5 

36.60 

95.00 

100 

3660 

* 

** 

5 

3.90 

45.00 

50 

390 

* 

5 

1.00 

25.00 

50 

100 

* 

★  ★ 

5 

100 

5.00 

50 

100 

* 

★  ★ 

5 

0.70 

10.00 

50 

70 

* 

2 

0.25 

10  00 

50 

25 

0.2 

2.0 

2 

0.15 

25.00 

50 

15 

0.6 

2.4 

7 

0.00 

5.00 

50 

0 

0.2 

4.0 

2 

0.00 

5.00 

50 

0 

0.1 

1 .0 

* 

0.10 

5.00 

50 

10 

0.2 

4.0 

43.70 

4370 

SEPTEMBER 

1975  (SUMMARY  OF  2  TRANSECTS) 

2,6,7 

17.83 

80.00 

100 

1783 

★ 

8 

3.40 

36.67 

67 

340 

* 

★  ★ 

6,7 

2.50 

40.00 

67 

250 

* 

** 

2 

1 .73 

30.00 

67 

173 

★ 

7 

1.00 

3.33 

33 

100 

* 

5 

0.80  ’ 

13.33 

33 

80 

* 

5 

0.63 

10.00 

33 

63 

8 

0.47 

6.67 

33 

47 

* 

7,2,4 

5 

0.13 

0.07 

23.33 

6.67 

100 

33 

13 

7 

0.7 

0.1 

3.1 

2.0 

6 

0.07 

3.33 

33 

7 

0.1 

3.0 

4 

0.08 

3 . 33 

33 

3 

0.1 

2.0 

28.66 

2866 

*Val ue  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 
Value  cannot  be  calculated  because  of  absence  of  data. 
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Table  3-7-33  Species  encountered  in  the  mature  tree  stratum  in  the  bald  type  for  RBOSP 


Species 

Percent  Percent 

Cover  Frequency  Constancy 

Cover 

m^/ha 

Density 

#/ha 

Basal  Area 

m'Vha 

OCTOBER  1974  (SUMMARY  OF  4  TRANSECTS) 

1.  Juniperus 

osteosperma  0.00  6.25  25 

MAY-JUNE,  JULY,  SEPTEMBER  1975  (SUMMARY  OF  11 

0 

TRANSECTS) 

7 

0.40 

1 .  Pinus  edul is 

0.00  3.64  36 

0 

5 

3.82 
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Table  3-7-34 
Phenology  Key: 


Species  encountered  in  the  shrub-tree  seedling  stratum  in  the  bald  type  for  RBOSP 


1.  Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 
2*.  Vegetative  State  (no  evidence  of  reproductive  stages) 

3.  Flower  bud  formation 

4.  Flowering 


5.  Seed  formation 

6.  Seed  maturity  and  dissemination 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Species 


May-June 


Phenol ogy 
July 


September 


Percent 

Cover 


Percent 

Frequency 


Constancy 


Cover 

m'Vha 


1 .  Artemisia  tridentata 

2.  Chrysothamnus  viscidif Torus 

3.  Pi nus  edul i s 

4.  Amelanchier  utahensis 

All  Species 


1 .  Amelanchier  utahensis 

2.  Artemisia  frigida 

3.  Gutierrezia  sarothrae 

4.  Artemisia  tridentata 

5.  Cercocarpus  montanus 

6.  Tetradymia  canescens 

7.  Chrysothamnus  vi scidi florus 

8.  Pi nus  edul i s 

9.  S.ymphoricarpos  oreophi  1  us 

10.  Chrysothamnus  vi  scidi  fio~rus 

1 1 .  Purshi a  tri dentata 

12.  Eurotia  lanat_a_ 

13.  Juniperus  osteosperma 

All  Species 


★ 

★ 

* 

★ 


★ 

★  ★ 


OCTOBER  1974  (SUMMARY  OF  4  TRANSECTS) 


* 

* 

* 

* 


* 

* 

* 

* 


1.31 

0.00 

0.00 

0.00 

1  .31 


25.00 

12.50 

12.50 

6.25 


25 

25 

25 

25 


MAY - 0 UNE,  JULY,  AND  SEPTEMBER  1975  (SUMMARY  OF  11  TRANSECTS) 


2,2 

★ 


2 

* 

2 

2 

2 

2 

* 

2 

* 


2 

7 

•  3.00 

12.73 

* 

5,6 

0.84 

27.27 

* 

5,6 

0.64 

16.36 

3 

5 

0.24 

29.09 

★ 

6 

0.12 

5.45 

2 

2,6 

0.11 

47.27 

★ 

■k 

0.08 

18.18 

2 

* 

0.08 

9.09 

2 

7 

0.07 

12.73 

2,3 

2,5,6 

0.06 

23.64 

* 

* 

0.05 

1  .82 

2 

* 

0.00 

3.64 

2 

* 

0.00 

1  .82 

5.29 

procedure 

or  absence 

of  species. 

45 

27 

18 

64 

9 

73 

27 

27 

27 

36 

9 

18 

9 


131 

0 

0 

0 

131 


300 

84 

64 

24 

12 

11 

8 

8 

7 

6 

5 

0 

0 


Density 

#/ha 


403 

56 

21 

35 

514 


41 

27 

16 

55 

5 

358 

166 

12 

325 

300 

1 

5 

2 

1313 


Mean 
Vol ume 

(m3) 


★ 

★ 

★ 

★ 


10.89 

★ 

★ 

0.01 

★ 

★ 

* 

4.19 

★ 

★ 

0.05 

★ 

★ 


Volume 

m^/ha 


** 
★  ★ 
★  ★ 


33 

★  * 
0 

★  ★ 

★  ★ 

54 

** 

** 

0 

★  ★ 
★  * 


Value  cannot  be  calculated  because  of  absence  of  data 
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f 


Table  3-7-35  • 
Phenology  Key: 


Species  encountered  in  the  herbaceous  stratum  in  the  bald  type  for  RBOSP 


1.  Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 

2.  Vegetative  state  (no  evidence  of  reproductive  stages) 

3.  Flower  bud  formation 

4.  Flowering 


5.  Seed  formation 

6.  Seed  maturity 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Species 


1  •  Agropyron  trach.y caul  urn 

2.  Poa  sp. 

3.  Haplopappus  nuttallii 

4.  Eriogonum  sp. 

5.  Penstemon  caespitosus 

6.  Arenari a  sp. 

7.  Hedysarum  boreale 

8.  Hymemoxys  acaul is 

9.  Gutierrezia  sarothrae 

1 0 .  Koel eri a  graci 1  is 

1 1 .  Phlox  sp. 

1 2 .  Oxy tropis  lamberti i 

13.  Astragalus  sp. 

14.  Androsace  septentrional  is 

15.  Penstemon  sp. 

16.  Cryptantha  seri cea 

17.  Eriogonum  al atum 

1 8 .  Ph.ysari a  floribunda 

19.  Erigeron  sp. 

20.  Oryzopsis  h.ymenoi  des 

21 .  Sphaeral cea  cocci nea 
Unknown  Cruciferceae 

All  Species 


?nology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m1 2/ha 

Density 

#/Quad. 

★ 

OCTOBER  1974 

5.68 

(SUMMARY  OF  4  TRANSECTS) 

85.00 

100 

568 

★ 

* 

4.67 

90.00 

100 

467 

★ 

★ 

3.72 

82.50 

100 

372 

* 

* 

1 .92 

37.50 

75 

192 

* 

* 

1.39 

50.00 

75 

139 

ft 

* 

0.75 

77.50 

75 

75 

ft 

ft 

0.74 

20.00 

75 

74 

* 

* 

0.71 

*  67.50 

100 

71 

* 

* 

0.64 

40.00 

100 

64 

* 

★ 

0.57 

45.00 

100 

57 

* 

* 

0.44 

10.00 

25 

44 

* 

* 

0.30 

27.50 

50 

30 

* 

★ 

0.09 

20.00 

75 

9 

★ 

* 

0.09 

17.50 

50 

9 

* 

★ 

0.08 

12.50 

25 

3 

★ 

* 

0.06' 

7.50 

50 

6 

ft 

* 

0.06 

7.50 

50 

6 

ft 

ft 

0.04 

12.50 

50 

4 

ft 

ft 

0.04 

5.00 

50 

4 

ft 

* 

0.03 

2.50 

25 

3 

ft 

★ 

0.02 

2.50 

25 

2 

ft 

★ 

0.02 

2.50 

25 

2 

ft 

22.06 

2206 

Sociability 


ftft 

** 
★  ★ 
ftft 
ftft 
ftft 
ftft 
** 
ftft 
ftft 
ft  ft 
ftft 
ftft 
ftft 
ftft 
ftft 
ftft 
ftft 
ftft 
ftft 


Table  3-7-35  •  (Continued) 


Phenology 


OO 


1 


^4 


1.  Aaropyron  tr^ycauj^ 

2.  Koeleria  gnraciVis 

3.  HapTooappus.  acaulis 

4.  Astragalus  S2atul_atus_ 

5  Penstemon  caespi tosus_ 

6*.  PoTlandbergii 

7 .  Haplopappus  nuttajjjLL 

8.  Ontierrezia  sar^thra®. 

9.  PoeTsp^ 

1q#  Tri f ol i um  gymnocarpon 
11  _  Phlox  muTti  flonj, 

12.  Artemisia  fri_gj_da_ 

1 3 .  Hvtnenoxys  acaulljL 
14  Hedysarum  boreal_e_ 

15*  PhT_nx_  longifolij. 

16.  Antennaria  sp. 

17.  Lomatium  ori_entale 

18.  ErTogonum  lonchophyVHjHl 

19.  Kochi  a  iranicjL 

20.  Stipa  sp. 

21 .  Arenari  a  eastwoodjajL 

22.  Artlmi  si  a  sp. 

Arenaria  fendjeri. 

24*.  PhyianjT  floribunda 

25 .  Eriogonum  umbel! atum 

26.  Ipomopsis_  sp. 

27.  Carex  sp. 

28.  Lupinus  sp. _ 

29.  Townsendi  a  i  ncana^  . 

30.  CymoptenJs  fend1en_ 


2 

2 

3 

2,3 

2 

2 

2 

2 

2 

2,3,4 

2,4 

2 

2 

2,3 

3.2 
2 

4.3 
2 
2 
2 
3 
2 
3 

3,2 

2 

2 

2 

2 

2 

3,4 


Percent 

Cover 


Percent 

Frequency 


Constancy 


Cover 

m2/ha 


Density 

#/Quad. 


Sociability 


pmv-.niNF  1975  ( SUMMARY_OF_jJ[BANSECISl 


1 .29 
1 .26 
0.74 
0.61 
0.58 
0.51 
0.47 
0.43 
0.36 
0.34 
0.26 
0.24 
0.23 
0.18 
0.12 
0.12 
0.08 
0.08 
0.05 
0.05 
0.04 
0.04 
0.04 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 


92.00 

64.00 

14.00 

34.00 

48.00 

34.00 

58.00 

44.00 

54.00 

36.00 

10.00 

34.00 

46.00 

16.00 

54.00 

8.00 

40.00 

28.00 

12.00 

8.00 

12.00 

8.00 

4.00 

24.00 

6.00 

4.00 

2.00 

2.00 

2.00 

22.00 


100 

80 

20 

20 

80 

40 

80 

100 

60 

100 

40 

60 

20 

60 

80 

40 

80 

80 

20 

40 

20 

20 

20 

80 

20 

20 

20 

20 

20 

40 


129 

126 

74 

61 

58 

51 

47 

43 

36 

34 

26 

24 

23 

18 

12 

2 

8 

8 

5 

5 

4 

4 

4 

3 

2 

2 

2 

2 

2 

1 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 


** 

** 

★  ★ 

** 

** 

** 

*★ 

*★ 

*★ 

★  * 

★  ★ 

★  ★ 
** 

★  ★ 
•Jr* 

★  * 

★  * 

★  ★ 

★  ★ 

★  ★ 

** 
★  * 


Table  3-7-35  (Continued) 


Species  Phenology 


31. 

Linum  lewisii 

2 

32. 

Sitanion  longi folium 

2 

33. 

Calochortus  sp. 

2 

34. 

Castilleja  chromosa 

4 

35. 

Erigeron  sp. 

2,3 

36. 

Lomatium  juniperum 

3,4 

37. 

Cryptantha  sericea 

2 

38. 

Zyqadenus  venenosus 

2,3 

39. 

Aqropyron  smithii 

2 

40. 

Crepis  acuminata 

2 

41. 

Delphinium  nelsonii 

2 

42. 

Solidago  sp. 

2 

43. 

Sphaeratcea  cocci nea 

2 

OJ 

1 

Unknown 

k 

1 

All  Species 

00 


1. 

Aqropyron  trachycaulum 

4,2 

2. 

Koeleria  gracilis 

2,4 

3. 

Astraqalus  spatulatus 

5,6 

4. 

Penstemon  caespitosus 

2, 5, 4, 6 

5. 

Hymenopappus  filifolius 

4 

6. 

Poa  sandbergii 

6,2,7 

7. 

Hy  me  n  o  xy  s  a  c  a  u  lj'_s 

6, 7, 5, 4 

8. 

Haplopappus  acaulis 

6,2 

9. 

Stipa  comata 

2, 4, 5, 3 

10. 

Aqropyron  smithii 

2 

11. 

Haploppapus  nuttallii 

4,3,2 

12. 

Erioqonum  lonchoph.yllum 

2,5,3 

13. 

Artemisia  friqida 

3,2 

ercent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m^/ha 

Density 

#/Quad. 

Sociabi" 

0.01 

2.00 

20 

1 

★ 

** 

0.00 

10.00 

20 

0 

* 

0.00 

8.00 

20 

0 

k 

0.00 

6.00 

20 

0 

* 

★  ★ 

0.00 

6.00 

60 

0 

★ 

kk 

0.00 

6.00 

20 

0 

* 

kk 

0.00 

4.00 

20 

0 

* 

kk 

0.00 

4.00 

40 

0 

* 

★  ★ 

0.00 

2.00 

20 

0 

★ 

** 

0.00 

2.00 

20 

0 

* 

kk 

0.00 

2.00 

20 

0 

★ 

kk 

0.00 

2.00 

20 

0 

★ 

kk 

0.00 

2.00 

20 

0 

* 

*★ 

0.24 

34.00 

★ 

24 

* 

** 

8.51 

851 

1975 

(SUMMARY  OF  5  TRANSECTS) 

2.14 

70.00 

80 

1 .96 

56.00 

100 

1.73 

64.00 

100 

1.54. 

74.00 

100 

1 .48 

20.00 

20 

1 .46 

64.00 

100 

1.30 

68.00 

100 

1.02 

20.00 

40 

0.96 

34.00 

60 

0.90 

24.00 

60 

0.84 

52.00 

100 

0.72 

36.00 

100 

0.54 

42.00 

60 

214 

* 

★  ★ 

196 

* 

kk 

173 

3.8 

5.9 

154 

2.9 

3.9 

148 

1.0 

4.8 

146 

* 

★  ★ 

130 

4.9 

7.1 

102 

0.9 

4.7 

96 

* 

** 

90 

* 

** 

84 

2.4 

4.6 

72 

0.8 

2.2 

54 

0.9 

2.1 
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Table  3-7-35  (Continued) 


Species 


Phenology 


Percent 

Cover 


14.  Hedysarum  boreal e 

15.  Gutierrezia  sarothrae 

16.  Tri folium  gymnocarpon 

17.  Carex  ge.yeri 

18.  Comandra  umbel  lata 

19.  Phlox  longifolia 

20.  Oxytropis  lambertii 

21 .  Astragalus  chamaeleuce 

22.  Artemisia  dracunculus 

23.  Eriogonum  alatum 

24.  Sphaeralcea  cocci nea 

25 .  Linum  lewisii 

26 .  Poa  fendl eri ana 

27.  Phlox  hoodi i 

28.  Arenaria  eastwoodiae 

29.  Ipomopsis  aggregata 

30 .  Leptodactylon  pungens 

31 .  Castilleja  linariaefolia 

32.  Physaria  floribunda 

33.  Oryzopsis  hymenoides 

34.  Oenothera  1 avandol aefol i a 

35.  Eri geron  eatoni i 

36.  Castilleja  chromosa 

37 .  Bromus  tectorum 

38.  Eri geron  pumilus 

39.  Zygadenus  venenosus 

40 .  Streptanthus  cordatus 

41 .  Androsace  septentrional  is 

42.  Euphorbia  robusta 

43.  Astragalus  purshii 


6,5 

2.3 
2,7 

2 

6.5.2 
6,5,7 
5,2,4 

5.6.2 
2 

2, 3, 4, 5 

6,2 

6.3 
7 
2 

4 
2 
2 

3.4 
2 

2,5,6 

5 
2 
7 

6 
6 
7 
5 
5 

2.4 
2 


0.50 
0.46 
0.36 
0.30 
0.28 
0.26 
0.22 
0.21 
0.20 
0.18 
0.18 
0.16 
0.16 
0.14 
0.12 
0.12 
0.10 
0.08 
0.06 
0.06 
0.06 
0.04  * 
0.04 
0.02 
0.02 
0.02 
0.01 
0.00 
0.00 
0.00 


Percent 

Frequency 


c°ver  Density 

Constancy  m  /ha  #/Quad.  Sociability 


14.00  40 

24.00  80 

28.00  80 

4.00  20 

12.00  80 

44.00  100 

10.00  40 

44.00  100 

8.00  20 

10.00  20 

4.00  40 

8.00  40 

4.00  20 

*  10.00  20 

16.00  20 

10.00  40 

4.00  20 

4.00  20 

42.00  100 

10.00  40 

4.00  20 

6.00  20 

6.00  20 

2.00  20 

2.00  20 

2.00  20 

6.00  20 

10.00  40 

4.00  40 

4.00  20 


50 

0.4 

46 

0.5 

36 

0.6 

30 

* 

28 

0.5 

26 

2.1 

22 

0.2 

21 

0.7 

20 

0.1 

18 

0.2 

18 

0.4 

16 

0.3 

16 

★ 

14 

0.3 

12 

0.5 

12 

0.5 

10 

0.3 

8 

0.1 

6 

0.8 

6 

* 

6 

0.1 

4 

0.2 

4 

0.1 

2 

* 

2 

0.0 

2 

0.0 

1 

0.1 

0 

0.1 

0 

0.1 

0 

0.0 

3.0 

2.3 

2.1 

** 

4.3 

4.8 

1.8 
1.6 
1.8 
2.2 

9.5 

3.5 
★  ★ 

3.4 
3.1 

4.5 

6 . 5 

2.5 

2.0 

** 

1.5 

2.7 

1.7 
** 

1.0 

1.0 

1.7 

1.4 

1.5 

1.0 


Table  3-7-35  (Continued) 


Species 


44.  Cryptantha  sericea 

45.  Achillea  lanulosa 

46.  Lupinus  caudatus 

All  Species 


/  1 .  Poa  sandbergi i 

2.  Haplopappus  acaul is 

3.  Agropyron  trachycaulum 

4.  Penstemon  caespi tosus 

5.  Haplopappus  nuttall i i 

6.  Astragal  us  spatulatus 

7.  Eriogonum  lonchoph.yl  lum 

8.  Artemisia  dracuncul us 

9 .  Phlox  hoodi i 

10.  Arenari a  eastwoodiae 

1 1 .  Hymen oxys  acaul is 

12.  Ipomopsi s  aggreqata 

13.  Li num  1 ewi si i 

14.  Astragalus  purshii 

1 5 .  Erigeron  pumi 1  is 

16.  Comandra  umbel  lata 

17.  Lygodesmia  juncea 

18.  Leptodactylon  pungens 

1 9 .  Hed.ysarum  boreal e 

20.  Oxytropis  lamberti i 

21 .  Sphaeralcea  cocci nea 

22.  Physari a  floribunda 

23.  Cryptantha  seri cea 

All  Species 


Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m^/ha 

Densi ty 
#/Quad. 

Sociabil i 

2,3 

0.00 

4.00 

40 

0 

0.0 

1.0 

2 

0.00 

2.00 

20 

0 

0.1 

3.0 

2 

0.00 

2.00 

20 

0 

0.0 

1.0 

20.95 

2095 

SEPTEMBER  1975  (SUMMARY  OF  2  TRANSECTS) 

2 

4.00 

95.00 

100 

400 

* 

★  ★ 

2 

3.30 

85.00 

100 

330 

4.8 

5.6 

2,7 

2.50 

90.00 

100 

250 

* 

★  * 

2 

1 .90 

70.00 

100 

190 

4.3 

6.1 

2 

1.40 

80.00 

100 

140 

4.7 

5.9 

2 

1  .00 

70.00 

100 

100 

3.2 

4 . 5 

6,2 

0.65 

'  40.00 

100 

65 

1.1 

2.6 

6 

0.50 

15.00 

50 

50 

0.5 

3.0 

2 

0.45 

•  15.00 

50 

45 

1.1 

7.0 

2 

0.35 

45.00 

50 

35 

1 .4 

3.1 

2 

0.20 

30.00 

50 

20 

1.3 

4.3 

1  ,2 

0.20 

20.00 

100 

20 

0.7 

3.5 

7 

0.20 

5.00 

50 

20 

0.2 

4.0 

2 

0.15 

55.00 

100 

15 

0.9 

1 . 6 

2,8 

0.10' 

10.00 

100 

10 

0.2 

1 . 5 

2 

0.10 

5.00 

50 

10 

0.4 

7.0 

2 

0.05 

10.00 

50 

5 

0.3 

3.0 

2 

0.05 

5.00 

50 

5 

0.1 

2.0 

2 

0.05 

5.00 

50 

5 

0.1 

1 .0 

2 

0.05 

5.00 

50 

5 

0.1 

1 .0 

2 

0.05 

5.00 

50 

5 

0.1 

1 .0 

1 

0.00 

15.00 

50 

0 

0.3 

1 .7 

2  . 

0.00 

5.00 

50 

0 

0.1 

1 .0 

17.25 

1725 
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Table  3-7-36  Species  encountered  in  the  mature  tree  stratum  in  the  shadscale  type  for  RBOSP 


Species 

Percent 

Cover 

Percent 

Frequency 

Constancy  Cover  Density  Basal  Area 

m2/ha  #/ ha  mZ/ha 

1.  Juniperus 

osteosperma 

.00 

OCTOBER 

25.00 

MAY-UUNE,  JULY, 

1974  (SUMMARY  OF  4  TRANSECTS) 

25  0  278 

SFPTFMBER  1975  (SUMMARY  OF  TRANSECTS) 

5.45 

1.  Juniperus 

osteosperma 

2.66 

24.00 

20  266  30 

2.06 
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Table  3-7-37. 
Phenology  Key: 


Species  encountered  in  the  shrub-tree  seedling  stratum  in  the  shadscale  type  for  RBOSP 


1. 

2. 

3. 

4. 


Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 
Vegetative  state  (no  evidence  of  reproductive  stages) 
Flower  bud  formation 
Flowering 


5.  Seed  formation 

6.  Seed  maturity  and  dissemination 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Species 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


Chrysothamnus  viscidiflorus 
Chrysothamnus  nauseosus 
Atriplex  conferti fol ia 
Artemisia  tri dentata 
Artemisia  frigida 
Amelanchier  utahensi s 
Sarcobatus  vermi cul atus 
Tetradymi a  canescens 
Pinus  edul is 
Rhus  trilobata 


1 . 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 


All  Species 


Artemisia  tridentata 
Atri pi  ex  conferti folia 
Pinus  edul is 
Tetradymi a  canescens 
Chrysothamnus  vi sci di fl orus 
Sarcobatus  vermiculatus 
Atri plex  canescens 
Artemisia  frigida 
Chrysothamnus  nauseosus 


May-June 

Phenology 

July 

September 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m3/ha 

Dens  it 
#/ha 

OCTOBER  1974 

(SUMMARY  OF 

7  TRANSECTS) 

★ 

★ 

★ 

5.29 

68.75 

75 

529 

2340 

* 

★ 

k 

3.67 

68.75 

75 

367 

833 

* 

★ 

k 

3.54 

87.50 

100 

354 

1931 

★ 

★ 

k 

1.91 

62.50 

100 

191 

917 

k 

* 

k 

1.13 

50.00 

75 

113 

2229 

k 

★ 

k 

0.29 

6.25 

25 

29 

28 

k 

★ 

k 

0.13 

12.50 

25 

13 

76 

k 

★ 

* 

0.00 

18.75 

50 

0 

69 

k 

★ 

★ 

0.00 

6.25 

25 

0 

7 

* 

★ 

★ 

0.00 

6.25 

25 

0 

7 

15.96 

1596 

8437 

MAY-JUNE, 

JULY,  SEPTEMBER  1975  (SUMMARY  OF  5  TRANSECTS) 

2 

3 

5 

7.49 

80.00 

100 

749 

1327 

2 

2 

2 

3.92 

96.00 

100 

392 

2343 

2 

k 

★ 

0.45 

16.00 

40 

45 

20 

2 

2 

2,3 

0.42 

28.00 

80 

42 

353 

2 

3 

4,5 

0.38 

52.00 

100 

38 

53/ 

2 

2 

6,2 

0.29 

32.00 

80 

29 

1  5/ 

2 

2 

★ 

0.25 

24.00 

40 

25 

263 

k 

★ 

5 

0.25 

20.00 

20 

25 

263 

2 

3 

4,5 

0.21 

56.00 

80 

21 

250 

Mean 

Volume 

(m3) 


k 

★ 

★ 

★ 

★ 

k 

k 

* 

★ 

★ 


0.17 

0.01 

★ 

★ 

0.01 

0.70 

0.01 

★ 

★ 


Vol ume 
m3/ha 


kk 
kk 
kk 
*★ 
kk 
★  ★ 
•kk 
kk 
kk 
kk 


340 

23 

** 

kk 

4 

144 

4 

★  ★ 
** 
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Table  3-7-37.  (Continued)  _ _ _ _ — — - — - — 

Phenology 

Percent 

Percent 

Frequency  Constancy 

Cover 

m'Vha 

Density 

#/ha 

Mean 

Volume 

(m  ) 

Volume 

m3/ha 

Species  May-June  July 

September  Cover 

MAY -illJNF .  JULY.  SEPTEMBER  1975  (SUMMARY  OF  5  TRANSECTS) 

10.  Eurotia  lanata  *  3 

11.  Symphoricarpos  oreophilus  *  2 

12.  Ephedra  viridis  2 

All  Species 

*  0.05 

*  0.00 

*  0.00 

13.71 

12.00  20 

4.00  20 

4.00  20 

5 

0 

0 

1371 

70 

7 

3 

5603 

★ 

★ 

★ 

Value  not  recorded  in  the  field  because  of  sampling  procedure 

or  absence  of  species. 

**Value  cannot  be  calculated  because  of  absence  of  data. 
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Table  3-7-38.  Species  encountered  in  the  herbaceous  stratum  in  the  shadscale  type  for  RBOSP 


Phenology  Key:  1.  Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 

2.  Vegetative  state  (no  evidence  of  reproductive  stages) 

3.  Flower  bud  formation 

4.  Flowering 


5.  Seed  formation 

6.  Seed  maturity  and  dissemination 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Species 


1 .  Oryzopsis  hymenoides 

2.  Eriogonum  lonchophyllum 

3.  Gutierrezia  sarothrae 

4.  Agropyron  trachycaul urn 

5.  Haplopappus  nuttal 1 i i 

6.  Bromus  tectorum 

7.  Phi  ox  hoodi i 

8.  Phlox  sp. 

9 .  Si  tan  ion  lonqi folium 

1 0 .  Penstemon  s p . 

1 1 .  Crvptantha  seri cea 

12.  Ci rsi urn  sp. 

All  Species 


1 .  Eriogonum  1  onchoph.yl  1  urn 

2.  Artemisia  fri qi da 

3.  Haplopappus  nuttal! i i 

4.  Oryzopsi s  hymenoi des 

5 .  Si tani on  lonqi fol ium 

6.  Ipomopsi s  sp. 

7.  Phlox  lonqi folia 

8.  Chenopodi urn  fremonti i 

9 .  Oenothera  caespi tosa 


Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

mf /ha 

Density 

#/Quad. 

OCTOBER  1974  (SUMMARY  OF  4  TRANSECTS) 

* 

0.87 

22.50 

75 

87 

★ 

★ 

0.59 

30.00 

100 

59 

★ 

★ 

0.56 

7.50 

25 

56 

★ 

★ 

0.49 

12.50 

25 

49 

★ 

* 

0.44 

15.00 

25 

44 

★ 

★ 

0.30 

5.00 

50 

30 

★ 

★ 

0.19 

7.50 

25 

19 

★ 

★ 

0.16  * 

10.00 

25 

16 

★ 

★ 

0.08 

2.50 

25 

8 

★ 

★ 

0.02 

5.00 

25 

2 

★ 

★ 

0.01 

5.00 

25 

1 

★ 

★ 

0.01 

2.50 

25 

1 

★ 

3.72 

372 

MAY- 

JUNE  ,1975  (SUMMARY  OF  2  TRANSECTS) 

2 

0.28 

35.00 

50 

28 

★ 

2 

0.10 

20.00 

100 

10 

★ 

2 

0.08 

25.00 

50 

8 

★ 

2 

0.08 

15.00 

100 

8 

★ 

2 

0.08 

5.00 

50 

8 

★ 

2 

0.05 

10.00 

50 

5 

★ 

2 

0.05 

10.00 

50 

5 

★ 

2 

0.00 

15.00 

50 

0 

★ 

2 

0.00 

15.00 

50 

0 

★ 

Sociability 


'k'k 

"k-k 

■fr-k 

★  ★ 
★  ★ 
★  ★ 
★  ★ 


★  ★ 

** 
★  ★ 


All  Species 


0.72 


72 
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Table  3-7-38.  (Continued) 


Species 


Phenol ogy 


Percent 

Cover 


Percent 

Frequency 


Constancy 


Cover 

m^/ha 


Density 

#/Quad. 


Sociability 


JULY  1975  (SUMMARY  OF  2  TRANSECTS) 


1 .  Eriogonum  lonchophyllum 

2.  Haplopappus  nuttal 1 i i 

3.  Oryzopsis  hymenoides 

4.  Chenopodi um  fremonti i 

5.  Sphaeralcea  coccinea 

6.  Oenothera  caespitosa 

7.  Sitanion  longi folium 

8.  Arenaria  eastwoodiae 

9.  Cryptantha  sericea 

All  Species 


1 .  Eriogonum  1 onchophyl 1 um 

2.  Haplopappus  nuttal 1 i i 

3 .  Oryzopsi s  hymenoides 

4.  Sphaeralcea  coccinea 

5.  Oenothera  caespitosa 

6.  Chenopodium  leptophyllum 

7.  Si tani on  1 ongi fol i um 

8.  Chenopodium  fremonti i 

All  Species 


2 

4 

5,2 

3 

2 

2 

6,7 

2 

2 


SEPTEMBER 

4 

2 

2 

2 

2 

8 

8 

7 


1.20 

0.55 

0.25 

0.20 

0.15 

0.10 

0.10 

0.00 

0.00 

2.55 

1975  (SUMMARY 

1.10 

0.35 

0.30 

0.20 

0.10 

0.10 

0.10 

0.05 

2.30 


40.00 

20.00 

25.00 

25.00 

10.00 

15.00 

10.00 

5.00 

5.00 


OF  2  TRANSECTS) 


40.00 

20.00 

25.00 

15.00 

20.00 

10.00 

5.00 

10.00 


50 

120 

50 

55 

100 

25 

50 

20 

50 

15 

50 

10 

100 

10 

50 

0 

50 

0 

255 


2.9 

7.3 

0.3 

1.3 

★ 

★  ★ 

1 .2 

4.6 

0.7 

7.0 

0.2 

1.0 

★ 

** 

0.1 

1.0 

0.1 

1.0 

50 

110 

50 

35 

100 

30 

50 

20 

50 

10 

50 

10 

50 

10 

50 

5 

230 


2.2 

5.4 

0.4 

1 .8 

* 

★  * 

0.8 

5.3 

0.2 

1 .0 

0.4 

4.0 

* 

★  ★ 

0.3 

3.0 

*Value  net  reccrded  in  the  field  because  of  sampling  procedure  or. absence  of  species. 


Value  cannot  be  calculated  because  of  absence  of  data. 


981-Z-E 


•  •  • 


Table  3-7-39  Species  encountered  in  the  mature  tree  stratum  in  the  riparian  type  for  RBOSP 


Percent  Percent 

Species  Cover  Frequency  Constancy 

Cover 

m^/ha 

Density 

#/ha 

Basal  Area 
m^/ha 

MAY-JUNE,  JULY,  SEPTEMBER  1975  (SUMMARY  OF 

TRANSECTS) 

1.  Populus  tremuloides  2.62  8.89  11 

262 

33 

0.12 
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Table  3-7-40 
Phenology  Key: 


Species 


Species  encountered  in  the  shrub-tree  seedling  stratum  in  the  riparian  type  for  RBOSP 


1.  Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 

2.  Vegetative  State  (no  evidence  of  reproductive  stages) 

3.  Flower  bud  formation 

4.  Flowering 


Phenology 


May-June  July 


September 


5.  Seed  formation 

6.  Seed  maturity  and  dissemination 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Percent 

Cover 


Percent 

Frequency 


Constancy 


Cover 

m^/ha 


Density 

#/ha 


Mean 

Volume 

(m3) 


Volume 

m^/ha 


1. 

Chrysothamnus  viscidiflorus 

2. 

Artemisia  tridentata 

All  Species 

1. 

Artemisia  tridentata 

2. 

Populus  tremuloides 

3. 

Symphoricarpos  oreophilus 

4. 

Rosa  woodsii 

5. 

Chrysothamnus  nauseosus 

6. 

Sal i x  interior 

7. 

Ribes  aureum 

8. 

Betul i a  fontinal is 

9. 

Prunus  virginiana 

10. 

Ribes  inerme 

11. 

Amelanchier  utahensis 

12. 

Salix  exigua 

13. 

Swida  sericea 

14. 

Ribes  cereum 

15. 

Gutierrezia  sarothrae 

16. 

Sarcobatus  vermiculatus 

17. 

Atriplex  conferti fol ia 

18. 

Pachystima  myrsinites 

19. 

Pseudotsuqa  menziesii 

All  Species 

* 

* 


2 

* 

2 

2,3 

2 

* 

2,3,4 

* 

2 

* 

3 

* 

★ 

3 

* 

2 

* 

* 

k 


OCTOBER  1974 

(SUMMARY  OF  4 

TRANSECTS) 

* 

* 

1.57 

25.00 

25 

157 

451 

* 

* 

0.44 

18.75 

25 

44 

910 

2.01 

201 

1361 

■JUNE, 

JULY.  AND  SEPTEMBER  1975  (SUMMARY  OF 

TRANSECTS) 

2,3 

★ 

5,6 

2 

4.91 

3.34 

57.78 

11.11 

67 

11 

491 

334 

1313 

198 

2,5 

2 

3.09 

57.78 

67 

309 

1154 

2,3,4, 

,5  2,6 

2.84 

53.33 

56 

284 

965 

2,3 

4,5 

2.49 

68.89 

89 

249 

559 

2 

★ 

2.20 

17.78 

22 

220 

44 

5 

6 

1  .98 

46.67 

67 

198 

239 

5 

* 

1.74 

11.11 

11 

174 

24 

5 

•2,6 

0.91 

13.33 

33 

91 

185 

5 

2,6 

0.68 

28.89 

44 

68 

245 

5,6 

2,6 

0.61 

26.67 

56 

61 

135 

* 

2 

0.51 

2.22 

11 

51 

19 

5,6 

* 

0.15 

4.41 

11 

15 

4 

6 

6 

0.06 

11.11 

33 

6 

22 

* 

5 

0.01 

2.22 

11 

1 

4 

* 

* 

0.00 

4.44 

11 

0 

21 

k 

2 

0.00 

2.22 

11 

0 

61 

* 

2 

0.00 

2.22 

11 

0 

9 

★ 

* 

0.00 

2.22 

11 

0 

2 

25.52 

2552 

5203 

* 

★  ★ 

* 

★  * 

* 

kk 

* 

kk 

* 

kk 

* 

kk 

1.02 

0.79 

★ 

kk 

* 

kk 

★ 

kk 

★ 

kk 

★ 

kk 

★ 

kk 

★ 

kk 

★ 

kk 

k 

kk 

★ 

kk 

★ 

kk 

k 

kk 

k 

kk 

k 

kk 

*V alue  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 

'k  k 

Value  cannot  be  calculated  because  of  absence  of  data. 
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Table  3-7-41 
Phenology  Key: 


Species  encountered  in  the  herbaceous  stratum  in  the  riparian  type  for  RBOSP 


1.  Emergent  (herbaceous);  leafing  out  (shrubs  and  trees) 

2.  Vegetative  state  (no  evidence  of  reproductive  stages) 

3.  Flower  bud  formation 

4.  Flowering 


5.  Seed  formation 

6.  Seed  maturity  and  dissemination 

7.  Seasonal  senescence 

8.  Dead  or  dormant 


Species 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
21. 
22. 

23. 

24. 

25. 

26. 

27. 

28. 


Carex  sp. 

Poa  sp. 

Sci rpus  acutus 

Bromus  inermis 

Ranuncul us  cymbal  aria 

Rorippa  nasturti um-aquati cum 

Sal  sol  a  iberica 

Eri geron  sp. 

PI antago  sp. 

Triglochin  mari tima 
Agropyron  trachycaulum 
Hordeum  sp. 

Eraqrosti s  sp. 

Rumex  cri spus 
Artemisia  1 udoviciana 
Taraxacum  officinale 
Bromus  ci 1 iatus 
Chenopodi um  sp. 

Senecio  sp. 

Elymus  cinereus 

Agropyron  smi thi i 
Mai va  sp. 

Poa  interior 
Agropyron  desertorum 
Bromus  tectorum 
Lepi di um  perfol iatum 
Typha  latifol ia 
Stipa  sp. 

Unknown  Crucifereae 
All  Species 


?nology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m^/ha 

Density 

#/Quad. 

Sociability 

OCTOBER  1974 

(SUMMARY  OF  4  TRANSECTS) 

* 

13.88 

30.00 

50 

1388 

* 

* 

8.01 

22.50 

50 

801 

* 

** 

* 

7.14 

27.50 

75 

714 

* 

•k'k 

* 

4.18 

10.00 

25 

418 

* 

★  ★ 

* 

3.37 

30.00 

75 

337 

* 

k'k 

* 

2.04 

7.50 

25 

204 

* 

★  ★ 

★ 

1.98 

*  10.00 

25 

198 

* 

** 

★ 

1 .87 

12.50 

25 

187 

* 

** 

* 

1 .68 

20.00 

50 

168 

* 

★  ★ 

* 

1.39 

7.50 

25 

139 

* 

** 

* 

1.09 

10.00 

25 

109 

* 

** 

* 

1 .05 

27.50 

75 

105 

* 

** 

* 

0.76 

5.00 

25 

76 

* 

** 

★ 

0.45 

12.50 

25 

45 

* 

** 

* 

0.40' 

2.50 

25 

40 

★ 

'k 

0.35 

7.50 

25 

35 

* 

* 

0.28 

5.00 

25 

28 

★ 

** 

* 

0.27 

17.50 

50 

27 

* 

★ 

0.25 

2.50 

25 

25 

★ 

•k'k 

★ 

0.21 

2.50 

25 

21 

★ 

' k'k 

■k 

0.20 

7.50 

50 

20 

* 

: k'k 

★ 

0.12 

2.50 

25 

12 

★ 

** 

★ 

0.11 

2.50 

25 

11 

★ 

** 

★ 

0.09 

2.50 

25 

9 

★ 

★  * 

* 

0.06 

7.50 

50 

6 

★ 

** 

* 

0.04 

2.50 

25 

4 

* 

** 

* 

0.02 

2.50 

25 

2 

* 

★  ★ 

* 

0.01 

2.50 

25 

1 

* 

★  * 

* 

0.10 

2.50 

25 

10 

* 

** 

51 .40 

5140 
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Table  3-7-41  (Continued) 


Species 


1. 

2. 

Agropyron  repens 

Poa  pratensis 

3. 

Taraxacum  officinale 

4. 

Carex  sp. 

5. 

Artemisia  ludoviciana 

6. 

Elymus  cinereus 

7. 

Juncus  balticus 

8. 

Descurainia  pinnata 

9. 

Zyqadenus  venenosus 

10. 

Achillea  lanulosa 

11. 

Artemisia  dracunculus 

12. 

Bromus  tectorum 

13. 

Lactuca  serriola 

14. 

Chaenactis  douglasii 

15. 

Bromus  inermis 

16. 

Chenopodium  fremontii 

17. 

Sisymbrium  1  ini  folium 

18. 

Artemisia  frigida 

19. 

Chenopodium  album 

20. 

Erigeron  eatonii 

21. 

Physaria  floribunda 

Unknown 


All  Species 


1 .  Agropyron  repens 

2.  Agropyron  smithi i 

3.  Poa  pratensis 

4.  Elymus  cinereus 

5.  Agropyron  sp. 

6.  Glyceria  striata 

7.  Carex  vernacul a 

8.  Carex  sp. 

9.  Bromus  inermis 

10.  Ranuncul us  cymbal  aria 


Phenology 

Percent 

Cover 

Percent 

Frequency 

Constancy 

Cover 

m1 2 3 4 5 6 7 8 9 10/ha 

MAY-JUNE  1975 

(SUMMARY  OF  4  TRANSECTS) 

2 

36.26 

70.00 

75 

3626 

2  4 

3.20 

40.00 

75 

320 

2  3 

1.91 

45.00 

100 

191 

2 

1 .63 

7.50 

50 

1 63 

2 

1.13 

22.50 

25 

113 

2 

0.50 

2.50 

25 

50 

2 

0.40 

7.50 

75 

40 

5,2,3 

0.38 

30.00 

50 

38 

4 

0.25 

2.50 

25 

25 

2 

0.23 

5.00 

25 

23 

2 

0.23 

5.00 

25 

23 

4 

0.20 

.  12.50 

25 

20 

2 

0.13 

2.50 

25 

13 

2 

0.08 

.  7.50 

25 

8 

2 

0.08 

2.50 

25 

8 

2 

0.03 

15.00 

50 

3 

3 

0.03 

2.50 

25 

3 

2 

0.00 

5.00 

25 

0 

2 

0.00 

2.50 

25 

0 

2 

0.00, 

2.50 

25 

0 

4 

0.00 

2.50 

25 

0 

★ 

3.24 

22.50 

** 

324 

49.91 

4991 

JULY  1975  (SUMMARY  OF  5  TRANSECTS) 

2 

13.96 

18.00 

20 

1396 

5 

13.20 

24.00 

40 

1320 

4  5 

7.18 

42.00 

80 

718 

5 

7.00 

14.00 

20 

700 

4  5 

3.80 

8.00 

40 

380 

4  5 

1.28 

10.00 

40 

128 

2  5 

1.20 

4.00 

40 

120 

5 

1 .00 

4.00 

20 

100 

2 

0.94 

4.00 

20 

94 

2,4,5 

0.80 

12.00 

80 

80 

Density 

#/Quad.  '  Sociability 


* 

* 

** 

* 

* 

★  ★ 

* 

* 

* 

** 

* 

** 

* 

** 

* 

*★ 

* 

★  ★ 

* 

★  * 

* 

★* 

* 

** 

* 

★ 

*★ 

* 

* 

★  * 

* 

* 

* 

* 

** 

★ 

★  ★ 

★ 

* 

★ 

★  * 

★ 

★  ★ 

★ 

** 

★ 

★ 

★ 

★  * 

).  6 

4. 
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Table  3-7-41  (Continued) 


Species 


Percent  Percent 

Phenology  Cover  Frequency  Constancy 


JULY  1975  (SUMMARY  OF  5  TRANSECTS)  CONTINUED 


Cover 

m^/ha 


11. 

Taraxacum  officinale 

2,6 

12. 

Carex  nebraskensis 

2 

13. 

Smilacina  stellata 

5,6 

14. 

Hordeum  jubatum 

5 

15. 

Descurainia  pinnata 

6,5 

16. 

Kochi  a  iranica 

2 

17. 

Aqropyron  trach.ycaulum 

4,5 

18. 

Juncus  balticas 

4,5 

19. 

Solidago  sp. 

2 

20. 

Chenspedium  album 

3,4 

21 . 

Achillea  lanulosa 

4,5,2 

22. 

Hordeum  brachyantherum 

5 

23. 

Sporobolus  airoides 

4,5 

24. 

Rumex  utahensis 

3 

25. 

Chenopodium  leptophyllum 

4 

26. 

Chenopodium  fremontii 

2,4 

27. 

Lactuca  serriola 

2 

28. 

Aqropyron  spicatum 

5 

29. 

Geranium  richardsoni 

2 

30. 

Gal i urn  boreal e 

2 

31. 

Gutierrezia  sarothrae 

2 

32. 

Juncus  saximontanus 

4,5 

33. 

Cirsium  arvense 

2 

34. 

Cirsium  sp. 

2 

35. 

Poa  ampla 

4,5 

36. 

Unknown 

★ 

All  Species 


0.72 

36.00 

100 

72 

0.70 

2.00 

20 

70 

0.60 

2.00 

20 

60 

0.46 

4.00 

40 

46 

0.34 

12.00 

40 

34 

0.32 

4.00 

20 

32 

0.32 

12.00 

20 

32 

0.24 

6.00 

40 

24 

0.20 

2.00 

20 

20 

0.18 

8.00 

40 

18 

0.14 

10.00 

40 

14 

0.10 

.  4.00 

40 

10 

0.10 

4.00 

40 

10 

0.10 

2.00 

20 

10 

0.08 

2.00 

20 

8 

0.06 

16.00 

40 

6 

0.06 

4.00 

40 

6 

0.04 

2.00 

20 

4 

0.04 

2.00 

20 

4 

0.02  , 

2.00 

20 

2 

0.02 

2.00 

20 

2 

0.02 

2.00 

20 

2 

0.00 

2.00 

20 

0 

0.00 

2.00 

20 

0 

0.00 

2.00 

20 

0 

1 .86 

18.00 

** 

186 

57.08 

5708 

Density 

#/Quad.  Sociability 


2.2 

6.1 

* 

** 

0.3 

15.0 

•k 

1.5 

12.5 

2.2 

56.0 

* 

** 

* 

** 

0.4 

19.0 

0.2 

2.5 

0.4 

3.6 

* 

* 

** 

0.0 

1  .0 

0.1 

3.0 

0.4 

2.3 

0.1 

2.0 

* 

** 

0.1 

3.0 

0.1 

2.3 

0.0 

1.0 

* 

** 

0.0 

1.0 

0.0 

1.0 

* 

★  ★ 

* 

** 

I 
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Table  3-7-41  (Continued) 


Species 


1 .  Elymus  cinereus 

2.  Agrop.yron  repens 

3.  Erigeron  speciosus 

4.  Juncus  arcticus 

5.  Agropyron  smi thi i 

6.  Hordeum  brachyantherum 

7.  Poa  nemoralis 

8.  Carex  lanuginosa 

9.  Ranunculus  cymbal  aria 

10.  Senecio  spartioides 

1 1 .  Sol idago  mul ti radiata 

12.  Chenopodi um  al bum 

13.  Chenopodi um  hybridum 

14.  Poa  pratensis 

15.  Si  tan  ion  longi fol ium 

16.  Kochia  iranica 

17.  Eleocharis  macrostachya 

18.  Taraxacum  officinale 

19.  Descurainia  pinnata 

20.  Plantago  major 

21 .  Triglochin  maritima 

22.  Carex  nebraskensis 

23.  Chenopodi um  fremonti i 

24.  Sporobolus  airoides 

25.  Lepidium  montanum 

All  Species 


Percent  Percent 

Phenology  Cover  '  Frequency  Constancy 


Cover 

m2/ha 


Density 

#/Quad.  Sociability 


SEPTEMBER  1975  (SUMMARY  OF  3  TRANSECTS) 


7,5 

34.47 

56.67 

67 

3447 

* 

** 

6,2 

4,5 

25.30 

5.03 

46.67 

36.67 

67 

100 

2530 

503 

26.8 

73.1 

** 

6 

4.37 

10.00 

67 

437 

A 

*★ 

2 

3.80 

20.00 

67 

380 

★  * ** 

7 

1.93 

6.67 

33 

193 

** 

6 

1.90 

16.67 

33 

190 

★  * 

5,2 

2,6 

6 

2 

8.5 

4.5 

1 .67 

1 .13 

0.87 

0.67 

0.63 

0.57 

13.33 

13.33 

6.67 

6.67 

.  10.00 

20.00 

100 

67 

33 

67 

67 

67 

167 

113 

87 

67 

63 

57 

4.5 

7.5 

3.4 

0.3 

0.4 

34.0 

112.5 

51.0 

2.7 

2.2 

** 

7,2 

0.57 

10.00 

67 

57 

* 

** 

7 

4 

0.47 

0.47 

6.67 

3.33 

67 

33 

47 

47 

4.0 

120.0 

** 

6 

2 

8 

2 

6 

0.33 

0.30 

0.17 

0.10- 

0.07 

3.33 

23.33 

10.00 

3.33 

3.33 

33 

100 

67 

33 

33 

33 

30 

17 

10 

7 

1.2 

0.2 

0.1 

0.1 

5.1 

2.3 

2.0 

2.0 

** 

2 

3 

0.03 

0.03 

3.33 

3.33 

33 

33 

3 

3 

0.1 

3.0 

** 

6 

2 

0.03 

0.03 

3.33 

3.33 

33 

33 

3 

3 

0.0 

1.0 

84.94 

8494 

*Value  not  recorded  in  the  field  because  of  sampling  procedure  or  absence  of  species. 

**Value  cannot  be  calculated  because  of  absence  of  data. 


B.  Grazing  Exclosure 


1.  Objectives  -  The  grazing  exclosure  established  on  Tract  C-a  is  de¬ 
signed  to  demonstrate  and  monitor  vegetation  responses  to  the  exclusion  of 
particular  groups  of  grazing  or  browsing  herbivores.  Various  forage  species 
can  be  expected  to  respond  to  protection  according  to  their  position  in  the 
hierarchy  of  consumer  preferences.  Thus,  the  most  desirable  components  of 
the  plant  community  should  react  most  dramatically  to  a  release  from  the 
restraints  exercised  upon  them  by  certain  herbivores. 

Quantitative  and  qualitative  study  techniques  and  photoplots  will  be  utilized 
to  measure  these  responses.  However,  all  techniques  will  focus  on  incremental 
forage  production  resulting  from  the  degree  or  quality  of  protection  being 
afforded. 

Careful  evaluation  of  data  obtained  during  this  study  should  reveal  several 
important  aspects  of  ecosystem  interactions.  It  may  be  possible  to  determine 
plant  species  preferences  for  each  class  of  herbivore.  Determination  of  the 
relative  importance  of  individual  plant  species  to  wildlife  and  to  domestic  and 
feral  livestock  will  facilitate  defining  priorities  for  reestablishing  plant 
species  after  disturbance.  The  protected  exclosure  will  serve  as  a  basis  for 
comparisons  to  similar  communities  outside  the  exclosure,  providing  a  means 
for  improving  carrying  capacity  evaluations  and  land  management  decisions  in 
the  region. 

2.  Methods 


a.  Data  Collection 


1)  Exclosure  Design  and  Sampling  Techniques  -  An  exclosure  has 
been  situated  on  Tract  C-a  in  the  southwest  quarter.  Dominant  browse  species 
on  the  exclosure  site  are  sagebrush  (Artemisia  tridentata)  and  bitterbrush 
(Purshia  tridentata).  Snowberry  (Symphoricarpos  oreophilus)  and  serviceberry 
(Anylanchier  alnifolia)  are  fairly  common  in  the  area. 
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Substantial  use  by  livestock  and  wildlife  was  evidenced  by  browse  condition 
and  density  of  fecal  groups  at  the  site.  The  exclosure  encompasses  1.21  ha 
(3  A)  measuring  190.9  m  (626  ft)  X  63.6  m  (208.7  ft)  (Figure  3-7-15).  The 
exclosure  contains  three  compartments  or  sections  constructed  to  prevent 
access  by  particular  groups  of  herbivores  (National  Academy  of  Sciences  - 
National  Research  Council,  1962).  The  largest  compartment  contains  0.61  ha 
(1.5  A)  and  is  constructed  of  standard  4-strand  barbed  wire  fence  (with  a 
wooden  rail  as  the  top  strand)  on  three  sides  of  the  compartment.  This  com¬ 
partment  excludes  domestic  livestock  and  wild  horses  but  allows  free  access  to 
big  game  able  to  leap  the  fence  and  small  wildlife  that  can  enter  through  or 
under  the  wire.  The  other  half  of  the  exclosure  was  constructed  of  2.74  m 
(9  ft)  high  woven-wire.  The  second  compartment,  located  within  this  half  and 
enclosing  0.4  ha  (1  A),  excludes  big  game  and  livestock  but  not  smaller 
mammals.  The  third  compartment,  0.2  ha  (0.5  A)  in  size,  with  the  addition  of 
0.91  m  (3  ft)  poultry  wire  buried  to  a  depth  of  24.5  cm  (10  in.),  was  designed 
to  prevent  entry  by  all  mammalian  herbivores  including  lagomorphs  and  other 
small  mammals.  Insects  could  not  be  excluded  and  their  populations  within  the 
protected  plots  may  be  disproportionately  higher  than  outside.  Herbage  con-  j 

sumption  by  insects,  however,  would  likely  not  be  under  normal  circumstances. 

In  addition  to  the  three  compartments  within  the  exclosure,  one  study  area 
commensurate  in  size  to  the  largest  exclosure  compartment  is  established  out¬ 
side  the  exclosure.  This  comprises  the  control  or  "non-treatment"  plot  sub¬ 
jected  to  normal  foraging  pressures.  The  site  is  contiguous  to  the  exclosure 
and  permanently  marked  by  metal  stakes. 

A  minimum  7.62  m  (25  ft)  buffer  zone  between  the  fence  and  sampling  areas  is 
strictly  observed  in  an  attempt  to  reduce  several  of  the  prejudicial  factors 
inherent  in  exclosure  studies.  Fences  intercept  precipitation  and  accumulate 
snow  drifts,  thereby  significantly  altering  soil  moisture  conditions  below  and 
adjacent  to  them.  Site  disturbance  during  fence  construction  may  have  long- 
lasting  effects.  The  fences  can  affect  light  conditions,  soil  conditions,  and 
seed  dispersal,  and  thereby  plant  establishment  and  distribution  patterns. 

Sampling  is  undertaken  once  each  year  near  the  completion  of  the  growing  sea¬ 
son  in  late  July  or  early  August.  Different  sampling  techniques  are  implemented  | 
for  each  of  the  three  principal  strata  of  the  plant  community. 
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3-7-1 5 .  Design  of  the  grazing  exclosure  used  for  RBOSP 
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The  grass-forb  stratum  is  sampled  by  a  combined  ocular  estimate  -  clipped 
plot  method  (adapted  from  National  Academy  of  Sciences  -  National  Research 
Council,  1962)  on  a  permanent  grid.  Size  of  the  grid  and  numbers  of  samples 
are  commensurate  with  the  size  of  the  exclosure  compartment.  In  the  0.2  ha 
(0.5  A)  compartment,  a  15.24  m  (50  ft)  x  30.48  m  (100  ft)  grid  is  established 
In  the  0.4  ha  (1  A)  compartment,  30.48  m  (100  ft)  grids  are  used.  In  the 
0.61  ha  (1.5  A)  compartment  and  on  the  external  (control)  plot,  grids  measure 

45.72  m  (150  ft)  x  30.48  m  (100  ft). 


Permanent  grids  are  centered  in  each  compartment  by  locating  each  corner 
via  cross-sightings  with  a  transit  and  a  tape  measure.  Each  corner  is  then 
marked  with  a  metal  stake.  The  number  of  sample  plots  within  each  grid  is 
directly  proportional  to  the  compartment  (and  grid)  size.  In  the  0.2  ha 
compartment,  there  are  5,000  possible  sample  points,  10,000  in  the 
0.4  ha  compartment,  and  15,000  in  the  0.61  ha  compartment.  Sample  plot 
locations  are  assigned  a  coordinate  number  in  feet  according  to  column  and 

row. 


Prior  to  actual  sampling,  one  percent  of  all  possible  sample  points  is 
selected  from  random  number  tables.  This  number  of  samples  should  consti¬ 
tute  a  statistically  representative  proportion.  Thus,  there  are  50  sample 
points  in  the  0.2  ha,  100  in  the  0.4  ha  and  150  in  the  0.61  ha  compartment. 

Sampling  plots  are  located  by  the  following  procedure:  A  reel-tape  is 
stretched  along  the  southwestern  edge  of  the  grid.  Columns  are  located 
along  this  baseline  tape.  Rows  are  located  by  stretching  another  tape  at  a 
right  angle  to  the  first  using  a  transit  to  maintain  a  perpendicular  posi¬ 
tion.  This  procedure  locates  the  sample  points  for  the  observer.  A  rec- 
tangular  quadrat  frame  is  then  placed  at  that  point. 


( 


( 


The  rectangular  quadrat  shape  was  selected  because  it  is  widely  regarded  by 
quantitative  plant  ecologists  as  the  most  accurate  plot  shape  (Kerhsaw,  1966; 
and  Grieg-Smith,  1964).  "Comparative  studies  have  shown  that  relatively  long 
plots  are  more  efficient  than  isodiametric  plots  as  sampling  units,  especially 
when  some  elements  of  the  vegetation  are  highly  aggregated  in  their 
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occurrence  patterns"  (Cain  and  Castro,  1959).  The  quadrat  size  [0.15  m 
(0.5  ft)  x  0.59  m  (1.92  ft)]  was  selected  because  its  area,  0.09  m2  (0.96 
sq  ft)  is  amenable  to  conversion  to  a  per  acre  basis  (grains/plot  x  100  = 
lbs/A),  or  to  a  per  hectare  basis  (grams/plot  x  113  =  kg/ha). 


After  a  short  training  period,  during  which  repeated  ocular  estimates  followed 
by  clipping  comparisons  are  made  until  acceptable  reproducibility  of  results  is 
achieved,  a  trained  observer  orients  the  quadrat  frame  lengthwise  along  the 
row  tape  with  its  northern-most  corner  at  each  sample  point,  then  ocularly 
estimates  the  green  herbage  (grass  and  forbs  only)  in  grams  and  records  an 
estimate  on  a  standard  field  data  form  ( Figure  3-7-1 6  ) .  At  one  randomly 
selected  plot  out  of  each  5,  the  herbage  is  clipped  by  the  observer  and 
weighed  by  another  technician  with  a  hand-held  spring  scale.  All  plot  clip¬ 
pings  are  recorded  and  later  converted  to  kg/ha. 

Bags  of  clippings  are  marked  for  identification  and  transported  to  the  ECI 
laboratory.  Clippings  are  "oven-dried"  in  a  Thelco  oven  at  approximately  70  C 
for  at  least  24  hours.  Bag  contents  are  then  weighed  and  recorded  to  provide 
dry  weight  estimates. 

Qualitative  rather  than  quantitative  sampling  techniques  will  be  used 
on  the  shrub  stratum.  Quantitative  measurements  of  browse  production  would 
require  herbage  removal  on  shrubs  within  the  exclosure.  This  would  introduce 
extreme  bias  because  of  the  limited  number  of  browse  plants  occurring  within 
the  sample  area.  Clipping  would  thus  reproduce  the  impacts  the  exclosure  is 
designed  to  negate,  such  as  concentrating  growth  hormones  in  clipped  areas  of 
the  plant,  altering  growth  forms,  and  causing  other  negative  side-effects. 

It  becomes  necessary,  therefore,  to  utilize  methods  which  yield  useful  relative 
and  qualitative  information  but  cannot  provide  net  production  data.  The  method 
chosen  is  to  locate  a  0.004  ha  (0.01  A)  circular  plot  in  the  center  of  each 
grid.  The  disadvantages  inherent  in  the  shape  of  the  plot  are  mostly  offset 
by  the  large  size  of  the  plot  in  proportion  to  the  grid  area;  a  large  per¬ 
centage  of  the  area  is  sampled  (Cain  and  Castro,  1959). 
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A  stake  is  driven  into  the  center  of  the  permanent  grid  and  another  near  the 
perimeter  of  the  plot  to  mark  a  starting  point.  A  full  circle  is  then  circum¬ 
scribed  with  a  3.6  m  (11.8  ft)  radius.  Every  shrub  rooted  within  the  plot 
is  recorded  on  a  field  data  form  (Figure  3-7-17)  as  to  species,  maximum 
height,  mean  crown  diameter,  percent  of  the  canopy  that  is  alive,  and  percent 
of  the  plant  available  to  a  potential  browsing  animal. 

Maximum  shrub  height  is  measured  with  a  pocket  tape  and  recorded  in  centimeters 
as  the  greatest  distance  of  live  portions  of  the  plant  from  ground  level. 

Mean  diameter  is  the  average  of  the  greatest  and  least  diameters  of  the  shrub 
and  is  also  measured  with  a  pocket  tape  placed  horizontally  at  the  level  of 
maximum  canopy  development.  Percent  of  the  shrub  which  is  alive  and  percent 
available  as  browse  are  both  ocular  estimates. 

The  tree  canopy  need  be  measured  only  at  the  beginning  and  end  of  the  study 
period  or  at  infrequent  intervals  if  the  study  is  of  long  duration.  The 
simplest  procedure  available  is  to  measure  the  canopy  intercepting  a  line 
which  traces  the  perimeter  of  the  established  grass-forb  grid.  Tapes  are 
stretched  between  corners  of  each  grid  and  the  distances  of  canopies  inter¬ 
cepting  those  tapes  recorded  by  species. 

The  importance  of  pinyon  and  juniper  as  a  component  of  wintering  mule  deer 
diets  has  not  been  adequately  established.  Many  researchers  credit  the 
species  with  providing  large  quantities  of  browse  during  critical  winter 
periods  (R.  Krager,  Colorado  Division  of  Wildlife's  Little  Hills  Experimental 
Station,  personal  communication,  1974).  The  appearance  of  pinyon  and  juniper 
trees  in  the  Piceance  Basin  seems  to  support  this  supposition.  Many  large 
trees  are  browsed  to  a  uniform  height  (high  line  level)  of  about  1.83  m  (6  ft). 
The  importance  of  these  species  will  be  reflected  in  a  minor  change  to-  the 
standard  line-intercept  procedure  implemented  to  measure  browsing  effects  on 
pinyon  and  juniper.  Canopy  intersecting  the  line  that  is  less  than  "high- 
line  level"  or  1.83  m  high  (De  Vos  and  Mosby,  1971)  will  be  recorded 
separately  (Figure  3-7-ld).  The  proportion  of  lower  canopy  can  be  expected 
to  increase  in  the  protected  compartments  of  the  exclosure  if  those  plants  are 
ordinarily  browsed  heavily  by  deer. 
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2)  Photoplots  -  "Photographic  plots  provide  a  visual  record 
of  change  or  lack  of  change  in  the  vegetation  cover.  They  are  useful  for 
illustrative  purposes  but  in  themselves  do  not  provide  a  quantitative  measure 
in  the  vegetation.  When  used  in  conjunction  with  quantitative  methods  they 
become  valuable  records"  (National  Academy  of  Sciences  -  National  Research 
Council ,  1962) . 


At  the  exclosure,  up  to  three  individual  shrubs  in  the  major  browse  species 
(sagebrush  and  bitterbrush)  present  are  selected  for  photographic  documentation 
in  each  sample  grid  (ideally  for  a  total  of  12  individuals/species  at  the 
exclosure  site).  Plants  selected  are  healthy  and  of  medium  size.  During  the 
first  photo-sampling  seasons,  shrubs  are  permanently  marked. 


A  white-painted  plywood  sheet  marked  with  a  one-inch  grid  of  black  lines  and 
cut  in  two  and  hinged  to  facilitate  handling  is  used  as  a  backdrop  for  photo¬ 
graphing  each  shrub  (modified  from  Springfield,  1974). 

®  In  the  first  season,  photoplots  are  permanently  located  by  driving  rebar 
stakes  at  points  directly  below  the  camera  and  at  corners  of  the  backdrop 
sheet.  In  succeeding  years,  plots  are  relocated  and  rephotographed  by  use  of 
those  reference  points.  Photographs  are  taken  each  year  unless  comparison  of 
the  first  two  years'  photographs  indicates  that  extended  sampling  intervals 
would  be  more  efficient.  Sampling  is  timed  to  correlate  with  the  important 
phenol ogi cal  stage  of  the  shrubs  in  mid-summer,  at  the  completion  of  twig 
elongation. 


b)  Data  Analysis 

1)  Grass-forb  Stratum  -  Ocular  estimates  are  corrected  to 
dry  weights  and  also  corrected  for  errors  in  ocular  estimation  by  the  following 
formula : 

Ocular  estimate  x  ( (l-(x-|/y-j ))  +  1)  x  ( ( My^/^) ) +  ^ 
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where:  =  ocular  estimates  mean 

=  clipped  weights  mean 
=  dried  weights  mean 


A  complete  analysis  of  variance  (Snedecor  and  Cochran,  1967)  was  performed  on 
the  corrected  data  to  determine  if  site  difference  exists  between  the  sampling 
grids. 


2)  Shrub  Stratum  -  For  each  shrub  species  encountered  during  shrub 
sampling  within  the  grazing  exclosure,  the  following  parameters  are  estimated, 
mean,  variance,  and  range  (Snedecor  and  Cochran,  1967)  for  maximum  shrub  height, 
average  crown  diameter  of  each  individual,  percent  alive  and  percent  available  ^ 
of  each  species.  Total  area  (m2)  covered  by  each  shrub  species  =  El/4  t  (D^lOO) 
where  D.  is  the  mean  crown  diameter  of  individual  i  of  a  particular  species. 
Absolute  area  covered  (m2/ha)  for  each  species  =  total  area  covered/0.004. 


3)  Tree  Stratum  -  For  each  tree  species  encountered  on  the  tree 


transect,  percent  cover  was  computed  by  the  f Q 1  lowing 


formi 


( 


Total  length  of  transect 
where:  (I2  -  I-j)  =  intercept  distance 

3.  Data  Summary  -  In  the  grass  forb  stratum,  rodent-proof  compartments 
yielded  a  mean  of  0.90  g/sample  or  101.93  kg/ha  of  oven-dried  herbage.  The 
deer-cattle  proof  compartment  yielded  4.35  g/sample  or  491.10  kg/ha,  and  the 
compartment  excluding  only  cattle  yielded  3.21/sample  or  363.04  kg/ha.  The 
“control"  or  unfenced,  area  yielded  2.54  g/sample  or  286.71  kg/ha. 


In  the  shrub  stratum,  the  0.01  acre  plot  within  the  rodent-proof  compartment 
contained  1.00  m2  Artemisia  tridnetata  for  an  absolute  area  of  249.39  m  /ha. 

The  deer-proof  compartment  shrub  plot  contained  a  total  area  of  2.72  m 
Artemisia  tridentata  for  an  absolute  area  of  680.35  m2/ha;  0.44  m  Chrysothamnus^ 
nauseosus  for  an  absolute  area  of  109.07  m2/ha;  0.01  m2  C.  viscidi florus ,  for  an 
absolute  area  of  1.95  m2/ha.  The  cattle-proof  compartment  shrub  plot  contained 
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2  2  2 
0.14  m  Amelanchier  utahensis,  for  an  absolute  area  of  35.82  m  /ha;  4.03  m 

2  2 

Artemisia  tridentata,  for  an  absolute  area  of  1006.66  m  /ha;  1.04  m  Chrysothamnus 

2  2 

nauseosus,  for  an  absolute  area  of  260.72  m  /ha;  0.32  m  Juniperus  osteosperma, 

2  2 

for  an  absolute  area  of  80.52  m  /ha;  0.05  m  Pinus  edulis,  for  an  absolute  area 

of  12.27  m2/ha;  and  1.52  m2  Purshia  tridentata  for  an  absolute  area  of  379.57 

2  2 
m  /ha.  The  "control"  plot  contained  0.10  m  Amelanchier  utahensis,  for  an 

2  2 

absolute  area  of  24.05  m  /ha;  3.82  m  Artemisia  tridentata  for  an  absolute  area 
2  2 

of  954.20  m  /ha;  2.67  m  Juniperus  osteosperma  for  an  absolute  area  of  667.85 

2  2  2  2 
m  /ha;  1.08  m  Pinus  edulis,  for  an  absolute  area  of  269.57  m  /ha;  and  3.10  m 

2 

Purshia  tridentata,  for  an  absolute  area  of  773.87  m  /ha. 


In  the  tree  canopy  stratum,  the  periphery  of  the  sampling  grid  in  the  rodent- 
proof  compartment  intercepted  168.5  cm  of  juniper  (Juniperus  osteosperma)  and 
302.4  cm  of  pinyon  (Pinus  edulis)  above  "high  line  level"  (1.83  m) .  Juniper 
and  pinyon  intercepting  the  line  below  "high  line  level"  totalled  77.2  cm  and 
29.1  cm,  respectively.  In  the  deer-proof  compartment,  the  upper  canopy  of  the 
grid  perimeter  was  intercepted  by  89.8  cm  pinyon.  The  lower  canopy  consisted 
of  152.8  cm  pinyon  and  78.4  cm  juniper.  The  perimeter  of  the  cattle-proof 
compartment  grid  intercepted  156.7  cm  of  pinyon  and  170.1  cm  juniper  in  the 
upper  canopy,  224.4  cm  pinyon  and  135.8  cm  pinyon  in  the  lower  canopy.  Along 
the  perimeter  of  the  grid  in  the  control  area,  156.3  cm  pinyon  and  22.1  cm 
juniper  were  intercepted  in  the  upper  canopy,  and  102.8  cm  pinyon  and  59.1  cm 
juniper  in  the  lower  canopy. 


Shrub  photoplot  photos  are  on  file  as  baseline  data  for  comparison  with  results 
from  future  sampling  periods. 


4.  Pi scussion  -  The  data  contained  in  this  section  are  baseline  material 
intended  for  comparison  with  data  from  future  years.  It  is  important  to  recog¬ 
nize  that  initial  differences  between  sample  grids  may  exercise  considerable 
influences  on  the  responses  elicited  from  the  various  treatments.  Current 
differences  can  be  attributed  to  slight  variations  in  slope  and  aspect  within 
and  between  the  sample  plots.  It  should  be  understood  that  these  influences 
will  exert  differential  pressures  on  the  responses  of  each  sample  site  and 
0  .  that  these  responses  will  not  necessarily  be  directly  proportionate  to  the 
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degree  of  protection  from  grazing  and  browsing.  The  responses  of  sample  sites 
to  degrees  of  release  from  grazing  pressures  will  be  measured  in  future  years 
with  the  aforementioned  considerations  in  mind. 
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Figures  for  the 
Grazing  Exclosure  Section 
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OCULAR  ESTIMATE  -  CLIPPED  PLOTS  FOR  CRASS-FORBS 


Project  _ Site _ _  Date 

Observer  _  Page 


Ocular 

Estimate 

Clipped 

Weight 

Ocular 

Estimate 

Clipped 

Weight 

Ocular 

Estimate 

Clipped 
Wei ght 

Ocular 

Estimate 

Clipped 

Weight 

1 

26 

51 

76 

2 

27 

52 

77 

3 

28 

53 

78 

4 

29 

* 

54 

79 

5 

30 

55 

80 

6 

31 

56 

81 

7 

32 

57 

82 

8 

33 

58 

83 

9 

34 

59 

84 

10 

35 

60 

85 

11 

36 

61 

86 

12 

37 

62 

87 

13 

38 

63 

88 

14 

39 

64 

• 

_ 

89 

15 

40 

65 

90 

16 

41 

66 

.  91 

17 

42 

• 

67 

92 

18 

43 

68 

93 

19 

44 

69 

94 

20 

45 

70 

95 

21 

46 

71 

96 

22 

47 

72 

97 

23 

48 

73 

98 

24 

49 

74 

99 

• 

25 

50 

75 

100 

118/060175 


ecology  consultants,  Inc. 


Figure  3-7-16.  Data  sheet  for  recording  ocular  estimates 
•  and  clipped  weights  of  the  grass-forb 
stratum  for  RBOSP. 
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DATA  SHEET  FOR  0.004  HECTARE  SHRUB  PLOTS 
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Figure  J-/-17.  Data  sheet  for  0.004  hectare  shrub  plots  for  RBOSP 
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GRAZING  EXCEOSURE  DATA  SHEET 
MATURE  TREE  STRATUM 
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Figure  3-7-18. 


ecology  consultants,  Ino. 


Data  sheet  for  grazing  exclosure  mature  tree 
stratum  for  RBOSP  * 
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C.  Range  Analysis 


1.  Objectives  -  Range,  browse,  and  soil  condition  and  trend  are  the  prin¬ 
cipal  criteria  influencing  grazing  management  decisions  on  federally  adminis¬ 
tered  lands.  Such  field  studies  have  not  been  undertaken  in  the  area  of 
Tract  C-a  since  a  1941  Bureau  of  Land  Management  range  analysis. 


This  program,  therefore,  was  primarily  designed  to  determine  the  range  con 
dition  (the  current  condition  of  the  range  in  relation  to  the  potential  of 
which  the  site  is  capable)  of  all  circumscribed  plant  communities  that  have 
been  mapped  for  Tract  C-a  and  adjacent  areas.  Trend,  the  inclination  of  range 
condition  toward  improvement,  stabilization,  or  deterioration,  was  also  deter¬ 
mined.  Concurrently,  browse  and  soil  conditions  and  trend  were  evaluated. 


Since  similar  methodologies  have  been  used,  the  condition  and  trend  studies 


presented  herein  relate  to  and  integrate  with  separate  studies  conducted  by 
state  and  federal  agencies.  Data  obtained  during  these  studies  permit  practi¬ 


cal 


\/p  1  n» 
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effecting  land  management  decision 


me 


2.  Methods 

a.  Data  Collection  -  The  procedures  used  to  establish  vegetation 
condition  and  trend  were  consistent  with  common  range  analysis  practices  as 
described  in  detail  in  United  States  Department  of  Agriculture  Forest  Handbook 
2209. 21R3  (Range  Environmental  Analysis  Handbook,  1970).  Maps  on  which 
vegetation  types  were  delineated  by  remote  sensing  techniques  were  used  to 
locate  field  sampling  locations.  Each  circumscribed  type  was  ground-checked 

and  the  dominant  vegetation  verified. 

Each  delineated  vegetation  type  estimated  to  be  greater  than  16  ha  (40  A)  but 
smaller  than  one-half  section  (128  ha)  in  size  was  sampled  by  means  of  one 
paced  transect.  In  larger  types,  transects  were  placed  at  an  approximate 
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rate  of  one  per  one-half  section  longitudinal  to  and  centered  within  the  shape 
of  the  type.  A  total  of  137  transects,  each  400  paces  in  length,  were 
established.  Sampling  points  along  a  transect  were  located  at  4-step  intervals 
for  grass-forb  data  collection  (100  sampling  points)  and  at  16-step  intervals 
for  browse  data  collection  (25  sampling  points). 


At  each  grass-forb  sample  point,  a  loop  1.91  cm  (0.75  in.)  in  diameter  was 
placed  at  a  mark  on  the  toe  of  a  boot  and  hits  on  rock,  litter,  bare  soil,  and 
vegetation  were  recorded  on  a  standard  field  data  form  (Figure  3-7-19  ).  Hits 
on  vegetation  were  recorded  by  individual  plant  species.  When  the  loop  did  not 
hit  a  perennial  plant,  the  nearest  plant  within  a  180°  arc  of  the  loop  was 
tallied.  Each  plant,  depending  on  its  response  to  grazing  or  disturbance, 
was  ecologically  classified  as  a  decreaser  (desirable),  increaser  (intermediate), 
or  invader  (undesirable).  These  designations  were  checked  and  verified  by 
Dr.  Phil  Sims  of  the  Range  Science  Department,  Colorado  State  University; 

Dr.  Robert  Hyde,  a  Colorado  State  University  Range  Extension  specialist; 


an  A  M  V-k 
IIU  III  • 


Tom 


K.  Eamon,  a  Range  Conservationist -with  the  Denver  Office  of  the 


Soil  Conservation  Service. 


Plant  vigor  and  current  soil  erosion,  factors  used  in  the  range  analysis,  were 
visually  evaluated  and  recorded  (Figure  3-7-19  ).  Vigor  ratings  were  made 
only  on  available  decreaser  and  increaser  species  and  scored  on  a  0-10  scale. 

The  score  was  based  on  leaf  length,  number  of  seedstalks,  and  root  system, 
which  was  correlated  in  size  or  extent  to  above-ground  plant  parts  (Table  3-7-42  ). 
Current  soil  erosion  was  scored  from  0  to  50  by  the  criteria  listed  in 
Table  3-7-43  .  Vegetation  and  soil  trends  at  each  study  site  were  also 
determined  visually,  based  on  guides  presented  in  Table  3-7-44  . 


At  each  browse  sampling  point,  the  nearest  browse  plant  within  a  180°  arc  of 
the  loop  was  given  an  age  and  form  class  designation.  These  designations, 
based  on  criteria  presented  in  Table  3-7-45  (Patton  and  Hall,  1966),  were 
also  recorded  on  the  standard  field  data  form  (Figure  3-7-19  ). 
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b.  Data  Analysis 


1)  Range  Condition  -  Range  condition  is  described  by  a  numeric 
rating  based  on  a  100-point  score.  The  rating  is  derived  by  summing  weighted 
scores  for  species  composition  (54%  of  the  final  rating),  forage  cover  (36%), 
and  vigor  (10%). 


Species  composition,  the  principal  criterion  on  which  range  condition  is  based, 
was  scored  by  summing  the  hits  and  tallies  for  all  species  within  each 
classification  group  of  decreasers,  increasers,  and  invaders.  These  sums 
represent  the  percent  composition  for  each  group.  Values  must  be 
adjusted  for  non-allowable  species  composition:  if  a  species  contributes 
more  than  a  designated  maximum  percentage  to  total  composition,  the  additional 
percentage  is  ignored.  After  such  adjustment,  the  decreaser  composition 
percent  is  multiplied  by  2,  increaser  composition  percent  by  0.25  and  invader 
composition  percent  by  -1.  Resulting  values  are  summed.  The  final 
composition  rate  (0-54  points)  is  determined  -from' this  sum  by  the  scale  given 
in  Table  3-7-46  • 


The  vegetation  cover  score  (0-36  points)  reflects  actual  plant  occurrence 
along  the  transect.  It  is  determined  from  the  sum  of  hits  for  all  forage 
plants  by  the  rate  presented  in  Table  3-7-47  .  Vigor  is  rated  by  the  method 
presented  in  Table  3-7-42. 


2)  Soil  Stability  Condition  -  A  soil  stability  rating  (0-100 
points)  is  based  on  a  combination  of  an  erosion  hazard  score  and  current  soil 
erosion.  Both  are  given  equal  weights  of  50  points.  Erosion  hazard  is 
determined  by  the  number  of  hits  at  transect  sample  points  on  bare  soil, 
or  gravel  less  than  1.9  cm  (0.75  in.)  in  diameter.  Hits  on  gravel  larger  than 
1.9  cm  in  diameter  are  recorded  as  rocks.  Erosion  rating  criteria  are  given 
in  Table  3-7-48  .  Current  soil  erosion  is  rated  by  the  method  given  in 
section  "a",  Data  Collection  (Table  3-7-43). 


3-7-208 


i 

3)  Browse  Condition  and  Trend  -  A  numerical  rating  of  browse 
condition  is  provided  by  determini ng  the  percentage  of  total  plants  on  one 
transect  that  is  lightly  hedged  (Form  “Class  1  &  4),  moderately  hedged 
(Form  Class  2  &  5),  and  heavily  hedged  (Form  Class  3  &  6).  Hedging  refers 
to  the  effect  of  large  herbivore  browsing  on  the  natural  growth  form  of  a 
plant.  Percentages  are  then  checked  against  the  browse  scorecard  (Table  3-7-49  ) 
and  those  that  fall  into  more  than  one  rate  category  within  a  hedging 
classification  are  entered  in  both  (e.g.,  a  value  of  13%  for  Form  Class  1  &  4 
would  be  entered  both  in  the  Fair,  0-50,  and  the  Poor,  0-25,  categories). 

Finally,  a  numerical  rating  based  on  the  one  instance  of  percentages  falling 
into  two  or  more  columns  in  one  row  is  then  recorded  for  each  transect. 


Browse  trend  is  determined  by  using  the  difference  between  the  number  of  young 
and  decadent  plants.  A  decadent  browse  plant  is  one  which,  regardless  of  age, 
exhibits  dead  or  dying  portions  amounting  to  25%  or  more  of  its  total  foliage. 
A  numerical  rating  for  browse  trend  is  also  provided  in  Table  3-7-49  . 

4)  Condition  Classes  and  Mapping  -  At  each  transect,  range 
and  soil  condition  are  designated  by  an  adjective  condition  class  ranging 
from  very  poor  to  excel  1  ent(Tabl e  3-7-50). 


I 


Two  different  maps  are  used  to  summarize  range  analysis  data.  On  one  map, 
grass-forb  and  soil  condition  and  trend  at  each  transect  are  described  by 
a  series  of  symbols.  For  example,  the  notation  PJ  (Cemo)  -  Agti ,  Orhy 

c  r  r  i 

would  signify  a  vegetation  type  dominated  by  pi nyon-juni per ,  with  a 
Cercocarpus  montanus  shrub  understory,  and  with  Agropyron  trachycaulum  and 

Oryzopsis  hymenoides  as  the  most  prevalent  forage  species.  The  grass-forb 

vegetation  has  a  numerical  rating  of  56,  which  places  it  in  a  fair  condition 

class  with  an  upward  trend.  Soil  condition  has  a  numerical  rating  of  48, 

placing  it  in  a  fair  condition  class  with  a  downward  trend. 

Transect  designations  and  browse  condition  and  trend  are  described  by  symbols 
on  the  second  map.  The  symbol  1  —  66/ G  would  indicate  the  66th  transect  sampled 
by  observer  number  1.  The  browse  condition  would  be  good  and  the  trend  would 
be  stable. 
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3.  Data  Summary  -  The  study  area  covered  approximately  35,269  acres 
(see  Figures  3-7-20  and  3-7-21)  and  encompassed  six  major  vegetation  types; 
pinyon-juniper,  sagebrush,  mixed  brush,  upland  meadow,  aspen,  Douglas-fir, 
and  one  variant  of  a  major  vegetation  type,  greasewood.  These  were 
distributed  as  follows:  pinyon-juniper  -  13,930  acres  or  39.5%  of  the  area; 
sagebrush  -  11,853  acres  or  33.6%  of  the  area;  mixed  brush  -  8,499  acres  or 
24.1%  of  the  area;  upland  meadow  0  496  acres  or  1.4%  of  the  area;  aspen  - 
313  acres  or  0.9%  of  the  area;  Douglas-fir  -  115  acres  or  0.3%  of  the  area; 
and  .greasewood  (variant  of  sagebrush  vegetation  type)  -  63  acres  or  0.2%  of 
the  area  (Table  3-7-51).  The  survey  area  was  situated  so  as  to  encompass 
Tract  C-a  and  the  full  spectrum  of  elevational  zones  and  vegetation  types 
which  surround  it.  All  acreage  information  is  summarized  in  Table  3-7-51. 

i 

a.  Range  Condition  and  Trend  -  The  major  proportion  (73.1%)  of 
the  study  area,  25,823  acres,  was  in  "Fair"  condition  (Table  3-7-52).  Only 
2.4%  or  846  acres  was  classified  in  "Good"  condition.  Most  of  this,  631 
acres,  was  in  sagebrush  communities,  the  remainder  consisted  on  aspen  and 
Douglas-fir  vegetation  types.  A  total  of  8,609  acres  or  24.4%  of  the  area 
was  placed  in  the  "Poor"  condition  class.  Pinyon-juniper  (6,939A)  and  sage¬ 
brush  (1 , 643A)  sites  contributed  the  largest  proportions  to  this  "poor" 

condition  class. 

No  sites  were  in  either  the  "Excellent"  or  "Very  Poor"  condition  classes 
(Table  3-7-53).  Range  condition  classification  is  predicated  on  the  hypothes 
that  vegetation  is  a  product  of  environment,  subject  to  physical,  edaphic, 
and  biotic  influences  and  limitations.  Many  western  rangelands  have  never 
attained  climax  status  because  of  one  or  more  of  these  limitations.  The 
great  time  involved  to  arrive  at  climax  or  "Excellent"  condition  precludes 
that  condition  from  being  a  practical  management  objective  (Stoddart  &  Smith, 

1955). 

Almost  one-half  of  the  study  area,  48.5%  or  17,100  acres  was  placed  in  the 
category  of  upward  or  improving  range  trend  (Table  3-7-54).  A  majority  of 
sites  in  all  vegetation  types  except  pinyon-juniper  demonstrated  upward 
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Figure  3-7-21 
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TABLE  3-7-51  .  SUMMARY  OF  ACREAGES  AMD  PERCENTAGES 
CONDUCTED  ON  AND  NEAR  TRACT  C-a  IN 
RIO  BLANCO  COUNTY,  COLORADO  FOR  RBOSP  DURING  SUMMER,  1975 


Type 


Acreage _ %  of  Total 


Pinyon-juniper 

13931 

39.5 

Sagebrush 

11853 

33.6 

Mixed  Brush 

8499 

24.1 

Upland  Meadow 

496 

1.4 

Aspen 

313 

0.9 

Doug! as-Fir 

115 

0.3 

Greasewood 

63 

0.2 

35269 

•  c 
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TABLE  3-7-52.  RESULTS  OF  RANGE  ANALYSIS  STUDIES 
CONDUCTED  ON  AND  NEAR  TRACT  C-a  IN 
RIO  BLANCO  COUNTY,  COLORADO  FOR  RBOSP  DURING  SUMMER,  1975 


Condition  Trend  Acreage  %  of  Total 


Pinyon-Juniper 


Fai  r 

up 

571 

1.6 

Fair 

stable 

449 

1.3 

Fair 

down 

5981 

17.0 

Poor 

up 

38 

0.1 

Poor 

stable 

81 

0.2 

Poor 

down 

6820 

19.3 

13940 

Sagebrush 

Good 

up 

353 

0.1 

Good 

down 

277 

0.8 

Fai  r 

up 

6566 

18.6 

Fair 

stable 

i  /y  i 

5.1 

Fair 

down 

1221 

3.5 

Poor 

up 

698 

2.0 

Poor 

stable 

- 

— 

Poor 

down 

945 

2.7 

11851 

Mixed  Brush 

Fair 

up 

8130 

23.0 

Fair 

stable 

369 

1 .0 

8499 

Upland  Meadow  (Balds) 

Fair 

up 

348 

1.0 

Fair 

stable 

100 

0.3 

Fair 

down 

21 

0.1 

Poor 

down 

27 

0.1 

496 

Aspen 

Good 

up 

133 

0.4 

Fair 

up 

180 

0.5 

313 
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Table  3-7-52  .  (Continued) 


Fair 


Greasewood 

stable 


63 


63 


0.2 
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TABLE  3-7-53  .  SUMMARY  OF  RANGE  CONDITION 
CONDUCTED  ON  AND  NEAR  TRACT  C-a  IN 
RIO  BLANCO  COUNTY,  COLORADO  FOR  RBOSP  DURING  SUMMER,  1975 


Condition  Class 


Acreage 


%  of  Total 


Excel  lent 
Good 
Fair 
Poor 

Very  Poor 


Pinyon-Juni per 

0.0 

0.0 

7001.0 

6939.0 

0.0 


19.8 

19.6 


Excellent 

Good 

Fair 

Poor 

Very  Poor 


Sagebrush 


0.0 

631.0 

1.8 

9578.0 

27.1 

1645.0 

4.7 

0.0 

Excel  1 ent 
Good 
Fair 
Poor 

Very  Poor 


Mixed  Brush 

0.0 

0.0 

8499.0 

0.0 

0.0 


24.1 


Upland  Meadow 

Excellent 

0.0 

Good 

0.0 

Fair 

448.0 

Poor 

48.0 

Very  Poor 

0.0 

Aspen 

Excellent 

0.0 

Good 

133.0 

Fair 

180.0 

Poor 

0.0 

Very  Poor 

0.0 

Dougl as-Fi r 

Excellent 

0.0 

Good 

82.0 

Fai  r 

33.0 

Poor 

0.0 

Very  Poor 

0.0 

1.3 

0.1 


0.4 

0.5 


0.2 

0.1 
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Table  3.7.53.  (Continued) 


Condition  Class 


Acreage 


%  of  Total 


Excellent 
Good 
Fai  r 
Poor 

Very  Poor 


Greasewood 

0.0 

0.0 

63.0 

0.0 

0.0 


0.2 


Excellent 

Good 

Fair 

Poor 

Very  Poor 


Total  Area 

0.0 

r\  ft  /-  r\ 

0^0.0 

25802.0 

8621.0 

0.0 


2.4 

73.1 

24.4 
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TABLE  3-7-54  .  SUMMARY  OF  RANGE  TREND 
CONDUCTED  ON  AND  NEAR  TRACT  C-a  IN 
RIO  BLANCO  COUNTY,  COLORADO  FOR  ROBSP  DURING  SUMMER,  1975 


Trend 


Acreage  %  of  Total 


Up 

Pinyon-Juniper 

609 

1.7 

Stable 

530 

1 . 5 

Down 

12801 

36.3 

Up 

Saqebrush 

7618 

21.6 

Stable 

1791 

b .  1 

Down 

2442 

6.9 

Up 

Mixed  Brush 

8130 

23.0 

Stable 

369 

1.0 

Down 

0 

" 

Up 

llnlanrl  MoaHnw 

V  ^  «  ,  IWVA  ••  • 

348 

1.0 

Stable 

100 

0.3 

Down 

48 

.0.1 

Up 

Aspen 

313 

0.9 

Stable 

0 

Down 

0 

Up 

Douql  as-Fir 

82 

0.2 

Stable 

33 

0.1 

Down 

0 

“ 

Greasewood 

Up 

0 

- 

Stable 

63 

0.2 

Down 

0 

Up 

Total  Area 

17100 

48.5 

Stable 

2876 

8.2 

Down 

15291 

43.4 
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trend.  Sites  totalling  2,886  acres  or  8.18%  of  the  area  exhibited  stability 
or  no  apparent  trend.  The  areas  assigned  a  downward  or  deteriorating  trend 
encompassed  15,291  acres  or  43.4%  of  the  total.  The  greatest  proportion  of 
deteriorating  rangelands  (12,801  acres)  were  in  the  pi nyon- juniper  vegetation 
type  (Table  3-7-54  )• 

b.  Soil  Condition  and  Trend  -  Soil  condition  and  trend  is  related 
closely  to  the  amount  of  ground  cover  including  vegetation,  rocks,  and  litter 
relative  to  the  amount  of  bare  ground. 

Only  133  acres  or  0.4%  of  the  study  area  were  found  to  be  in  the  "Excellent" 
condition  class  (Table  3-7-55  ).  All  of  these  were  in  the  aspen  vegetation 
type.  A  mere  746  acres  or  2.1%  of  the  area  were  in  "Good"  condition. 

Sites  in  "Good"  condition  were  found  in  the  sagebrush,  aspen,  and  Douglas 
fir  types.  "Fair"  soil  condition  was  found  on  2,805  acres  or  7.9%  of  the  area. 

Most  of  the  soils  within  the  study  area,  86.7%  or  30,573  acres,  were 

determined  to  be  in  the  "Poor"  condition  class.  Only  2.9 %  of  the  area,  1,010  ^ 

acres,  was  in  the  "Very  Poor"  condition.  All  of  the  sites  within  the  upland 

meadow  community  were  in  this  condition  class(lable  3-7-56). 

Soils  on  21,825  acres,  or  61.9%  of  the  study  area,  were  in  a  downward  or 

deteriorating  trend  (Table  3-7-57  )•  Almost  a  third  (29.5%)  of  the  area 

10,421  acres  -  was  placed  in  a  stable  or  no  apparent  trend  category.  A  small 

minority  of  the  study  area,  8.6%  or  3,022  acres,  was  in  improving  or  upward 

trend.  The  most  markedly  deteriorating  soils  were  found  in  the  pi nyon-juni per 
vegetation  type,  followed  by  those  in  the  sagebrush  and  then  the  upland  meadow. 

associations  (Table  3-7-57  ). 

c.  Browse  Condition  and  Trend  -  Browse  condition  studies  consider 
only  three  possible  condition  classes  -  good,  fair,  and  poor.  Browse  condition 
was  determined  to  be  almost  entirely  (98.4%)  within  the  "Good"  condition 
class  (Table  3-7-58  ).  The  area  encompassed  by  this  category  comprised  34,219 
acres.  A  collective  area  of  sites  totalling  482  acres,  1.4%  of  the  area, 
was  placed  in  the  "Fair"  condition  class.  Only  73  acres,  0.20%  of  the  area,  ^ 

was  judged  to  be  in  "Poor"  condi tion(Tabl e  3-7-58). 
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TABLE  3-7-55  .  RESULTS  OF  SOIL  CONDITION  AND  TREND 
CONDUCTED  ON  AND  NEAR  TRACT  C-a  IN 
RIO  BLANCO  COUNTY,  COLORADO  FOR  RBOSP  DURING  SUMMER,  1975 


Condition  Trend  Acreage  %  of  Total 


Pi nyon- Juniper 


Fair 

down 

27 

0.01 

Poor 

stable 

134 

0.4 

Poor 

down 

13648 

38.7 

Very  Poor 

down 

122 

0.3 

13930 

Sagebrush 

Good 

up 

683 

1.9 

Fair 

up 

298 

0.8 

Fair 

stable 

395 

1.1 

Fair 

down 

1487 

4.2 

Poor 

up 

1730 

4.9 

Poor 

stable 

1105 

3.1 

Poor 

down 

5763 

16.3 

Very  Poor 

stable 

42 

0.1 

Very  Poor 

down 

350 

1.0 

11853 

Mixed  Brush 

Fair 

stable 

369 

1.0 

Poor 

stable 

8130 

23.1 

8499 

Upland  Meadow 

Very  Poor 

stable 

100 

0.3 

Very  Poor 

down 

396 

1.1 

496 

Aspen 

Excel! ent 

up 

133 

0.4 

Good 

up 

54 

0.2 

Fair 

up 

62 

0.2 

Poor 

up 

64 

0.-2 

313 

Dougl as-Fi r 

Good 

stable 

10 

0.0 

Fair 

stable 

73 

0.2 

Fair 

down 

33 

0.1 

116 

Greasewood 

Fair 

stable 

63 

0.2 

63 
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TABLE  3-7-56.  SUMMARY  OF  SOIL  CONDITION 
CONDUCTED  ON  AND  NEAR  TRACT  C-a  IN 
RIO  BLANCO  COUNTY,  COLORADO  FOR  RBOSP  DURING  SUMMER,  1975 


f 


Condition 


Acreage  %  of  Total 


Excellent 
Good 
Fai  r 
Poor 

Very  Poor 


Excellent 

Good 

Fair 

Poor 

Very  Poor 


Excel  lent 
Good 
Fair 
Poor 

Very  Poor 


Excel  1 ent 
Good 
Fai  r 
Poor 

Very  Poor 


Excellent 

Good 

Fair 

Poor 

Very  Poor 


Excellent 

Good 

Fair 

Poor 

Very  Poor 


Pi nyon- Juniper 

0.0 

— 

0.0 

— 

27.0 

0.1 

13782.0 

39.0 

122.0 

0.3 

Sagebrush 

0.0 

— 

683.0 

1.9 

2179.0 

6.2 

8598.0 

24.4 

392.0 

1.1 

Mixed  Brush 

0.0 

w_ 

0.0 

— 

369.0 

1.0 

8130.0 

23.1 

0.0 

—  — 

Upland  Meadow 

0.0 

— 

0.0 

— 

0.0 

— 

0.0 

— 

496.0 

1.4 

Aspen 

133.0 

0.4 

54.0 

0.2 

62.0 

0.2 

64.0 

0.2 

0.0 

—  — 

Douql as-Fi r 

0.0 

— 

10.0 

0.0 

105.0 

0.3 

0.0 

— 

0.0 

— 

m 
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Table  3-7-56.  (Continued) 


Condition 


Acreage  %  of  Total 


Excellent 

Good 

Fair 

Poor 

Very  Poor 


Excellent 

Good 

Fair 

Poor 

Very  Poor 


Greasewood 


0.0 

0.0 

63.0  0.2 

0.0 
0.0 

Total  Area 

133.0  0.4 

746.0  2.1 

2806.0  7.9 

30574.0  86.7 

1010.0  2.9 


i). 
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TABLE  3-7-57.  SUMMARY  OF  SOIL  TREND 
CONDUCTED  ON  AND  NEAR  TRACT  C-a  IN 
RIO  BLANCO  COUNTY,  COLORADO  FOR  RBOSP  DURING  SUMMER, 1975 


Trend 


Acreage  %  of  Total 


Pinyon-Juniper 


Up 

0.0 

— 

Stable 

134.0 

1.0 

Down 

13797.0 

99.0 

Sagebrush 

Up 

2710.0 

7.7 

Stabl e 

1543.0 

4.4 

Down 

7600.0 

21.5 

Mixed  Brush 

Up 

0.0 

— 

Stable 

8499.0 

24.1 

Down 

0.0 

— 

Upland  Meadow 

Up 

0.0 

— 

Stable 

100.0 

0.3 

Down 

396.0 

.1.1 

Aspen 

Up 

313.0 

0.9 

Stable 

0.0 

“  — 

Down 

0.0 

Dougl  as-Fi  r 

Up 

0.0 

— 

Stable 

82.0 

0.2 

Down 

33.0 

0.1 

Greasewood 

Up 

0.0 

— 

Stable 

63.0 

0.2 

Down 

0.0 

““  ” 

Total  Area 

Up 

3023.0 

8.6 

Stable 

10421.0 

29.5 

Down 

21825.0 

61.9 

TABLE  3-7-58.  SUMMARY  BROWSE  CONDITION 
CONDUCTED  ON  AND  NEAR  TRACT  C-a  IN 
RIO  BLANCO  COUNTY,  COLORADO  FOR  RBOSP  DURING  SUMMER,  1975 


Condition 

Acreage 

%  of  Total 

Pinyon-Juniper 

Good 

13931 

40.1 

Sagebrush 

Good 

11399 

32.8 

Fair 

454 

1.3 

Mixed  Brush 

Good 

8499 

24.4 

Aspen 

Good 

313 

0.9 

Douglas-Fir 

Good 

15 

0.0 

Fair 

27 

0,1 

Poor 

73 

0.2 

Greasewood 

Good 

63 

0.2 

Total  Area 

Good 

34219 

98.4 

Fair 

482 

1.4 

Poor 

73 

0.2 
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Even  though  most  of  the  browse  was  in  good  condition,  the  largest  portion, 

59.7%  or  20,756  acres,  exhibited  a  deteriorating  or  downward  trend  (Tables  3-7-59 
and  3-7-60).  An  area  about  one-half  that  size,  10,435  acres  or  30.0%  of  the 
acreage,  showed  no  apparent  trend. 

4.  Discussion  -  Range  condition  classes  can  be  described  conceptually  as 
stages  of  plant  community  succession  or  retrogression,  resulting  from  physical, 
edaphic,  and  biotic  interactions.  The  latter  category  includes  the  grazing 
impacts  of  domestic  livestock,  feral  horses,  big  game,  and  smaller  herbivores 
and  is  the  most  amenable  to  manipulation  by  man. 

Range  condition  and  trend  studies  show  no  evidence  of  intensive,  short  term 
overuse  by  ungulates  in  the  study  area.  In  addition,  definitive  interpretation 
on  one  year  of  baseline  data  is  impossible.  Climatological  and  other  biotic 
factors  vary  from  year  to  year,  thereby  influencing  community  structure.  As  more 
data  is  collected  and  analyzed,  better  interpretation  can  be  made  in  defining 
existing  range  conditions  in  the  Tract  C-a  study  area.  Three-fourths  of  the 
area  was  found  to  be  in  "Fair"  condition  (Table  3-7-52),  almost  one-fourth  in 
"Poor"  condition,  and  a  small  percentage  in  "Good"  condition.  A  slightly 
greater  proportion  (48.5%)  of  the  area  exhibited  an  upward  trend  or  improving 
condition  compared  to  that  showing  a  downward  trend  (43.4%).  The  remaining 
sites  showed  no  apparent  trend.  These  comparisons  indicate  a  state  of  relative 
equilibrium  and  no  conclusive  tendencies. 

Soils,  however,  were  found  to  be  in  a  relatively  depleted  condition,  with  86.7% 
of  the  area  soils  in  "Poor"  condition.  Moreover,  61.9%  of  the  area  was  in  a 
downward  trend  versus  8.6%  in  an  upward  trend,  with  the  remainder  showing  no 
apparent  trend.  The  studies  indicate  that  although  rangelands  may  have  generally 
stabilized,  soil  conditions  are  deteriorating. 

An  analytical  evaluation  of  the  data  assembled  during  the  range  studies  suggests 
that  one  of  two  processes  may  be  occurring  on  the  study  area.  Both  processes 
are  propounded  here  as  hypotheses  for  the  consideration  of  the  reviewer,  and 


TABLE  3-7-5*?.  BROWSE  CONDITION  AND  TREND 
CONDUCTED  ON  AND  NEAR  TRACT  C^a  IN 
RIO  BLANCO  COUNTY,  COLORADO  FOR  RBOSP  DURING  SUMMER,  1975 


Condition 


Trend 


Acreage  %  of  Total 


Pinyon-Juniper 


Good 

up 

731 

2.1 

Good 

stable 

1254 

3.6 

Good 

down 

11945 

34.4 

Sagebrush 

Good 

up 

1851 

5.3 

Good 

stable 

1051 

3.0 

Good 

down 

8496 

24.4 

Fai  r 

up 

203 

0.6 

Fai  r 

down 

251 

0.7 

Mixed  Brush 

Good 

up 

#  ocn 

1.1 

Good 

stable 

8130 

23.4 

Upland  Meadow 

Not  applicable 

Aspen 

Good 

up 

313 

0.9 

Douglas- Fir 

Good 

up 

15 

0.0 

Fair 

up 

27 

0.1 

Poor 

up 

73 

0.2 

Greasewood 

Good 

down 

63 

0.2 

§ 

TABLE  3-7-60.  SUMMARY  BROWSE  TREND 
CONDUCTED  ON  AND  NEAR  TRACT  C-a  IN 
RIO  BLANCO  COUNTY,  COLORADO  FOR  RBOSP  DURING  SUMMER,  1975 


Type 


Acreage  %  of  Total 


Up 

Pinyon-Juni per 

731 

2.1 

Stable 

1254 

3.6 

Down 

11945 

34.4 

Up 

Sagebrush 

2054 

5.9 

Stable 

1051 

3.0 

Down 

8748 

25.2 

Up 

Mixed  Brush 

369 

1.1 

Stable 

8130 

23.4 

Up 

Aspen 

313 

0.9 

Up 

Doucjl  as-  Fi  r 

115 

0.3 

Down 

Greasewood 

63 

0.2 

Up 

Total  Area 

3582 

10.3 

Stable 

10435 

30.0 

Down 

20756 

59.  / 

# 
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arguments  in  support  of  each  are  explored  and  explicated.  Long  term  studies 
would  be  necessary  to  establish  the  absolute  validity  of  either  theory. 

One  possibility  is  that  a  differential  exists  between  the  range  and  soil 
recovery  curves,  or  a  "time  lag"  delays  the  response  of  soil  conditions.  If 
a  recovery  has  occurred  on  most  ranges  within  the  study  area,  condition  has 
stabilized;  i.e.,  consumption  by  herbivores  is  not  adversely  affecting 
community  composition,  plant  density,  or  plant  vigor.  Conversely,  soil 
conditions  are  generally  lower  and  continuing  to  decline.  It  should  perhaps 
be  explained  that  changes  in  condition  and  trend  are  not  immediate  responses 
to  release  from  disturbances.  There  is  a  "momentum  effect"  —  that  is, 
alleviation  of  the  stress  factor  may  require  a  number  of  years  for  a  measurable 
response.  If  this  is  the  case,  there  has  not  yet  been  a  distinct  tendency 
for  stabilization  or  improvement  of  soil  conditions.  There  are  a  multitude 
of  factors  or  interactions  of  factors  which  may  be  affecting  the  recovery 
differential.  A  most  logical  explanation  might  simply  be  that  soil  responses 
to  improved  conditions  require  a  longer  time  to  manifest  themselves  than  do 
vegetation  responses.  A  climatic  shift  or  a  change  in  precipitation  patterns 
or  intensities  could  influence  soil  conditions  and  trends.  Even  though  many 
of  the  forage  plants  present  are  desirable,  their  low  density  and  inability  to 
form  a  closed  canopy  expose  large  proportions  of  bare  soils  to  the  elements. 
Features  inherent  in  the  soils  themselves,  such  as  their  high  erodability,  may 
make  soil  movement  (hence  the  condition)  a  natural  phenomenon  of  the  regional 
geology. 

There  is  evidence  to  support  the  first  theory.  In  1971,  the  Cathedral  Bluffs 
Grazing  Unit  was  divided  into  individual  grazing  allotments.  Management  plans 
to  ensure  more  efficient  utilization  of  forage  and  a  more  balanced  allocation 
of  that  resource  were  implemented  by  the  BLM  on  the  Square  S  and  Reagle  Allotments 
four  years  ago  (personal  communication,  November,  1975,  Stan  Colby,  Bill 
Lawthorne,  Meeker,  BLM  office).  Ranchers  interviewed  in  the  area  believe  that 
local  ranges  have  been  improving  gradually  for  the  past  several  years  and  looked 
better  this  past  season  than  at  any  time  in  recent  years  (personal  communications. 


' 


0 
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July,  1975).  Mule  deer,  which  utilize  the  area  for  winter  and  transitional 
ranges,  have  decreased  drastically  since  the  1 950 * s  (personal  communication, 
1975,  Colorado  Division  of  Wildlife).  Given  these  circumstances,  a  recovery 
in  range  condition  could  be  reasonable  expected. 

A  second  hypothesis  would  perceive  the  range  condition  and  trend  studies 
inconclusive.  Range  condition  is  only  one  of  several  indicators  of  the  health 
and  well-being  of  a  grazing  ecosystem.  Although  the  applied  methodology 
revealed  local  ranges  to  be  in  generally  moderate  condition,  these  ratings 
were  heavily  influenced  by  the  relatively  high  numbers  of  desirable  forage 
species.  The  other  factors  considered  in  determining  condition  (cover  and 
vigor)  were  generally  low.  Widespread  retrogradation  of  soils  in  the  study  area 
and  low  forage  production  (see  Production-Utilization  Section)  are  other 
indicators. 

Browse  conditions  on  the  study  area  were  overwhelmingly  in  the  "Good"  condition 
class.  A  large  portion,  however,  was  seen  to  exhibit  downward  trend,  or  a 
deterioration  in  condition  based  on  one  year  of  baseline  data.  Mule  deer  use 
the  area  primarily  as  transitional  range  except  in  mild  winters  (see  Aerial 
Big  Game  Censuses  Section),  a  fact  which  is  reflected  in  the  favorable  condition 
which  prevails.  The  evidence  that  browse  conditions  are  deteriorating  may 
correspond  to  increases  in  feral  horse  numbers.  These  animals  use  the  area 
year-round  and  utilize  the  browse  species  heavily  when  snow  depths  retard 
access  to  preferred  herbaceous  species. 
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RANGE  AND  BROWSE  CONDITION-PACED  TRANSECT 
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Figure  3-7-19 


Data  sheet  for  range  and  browse  condition- 
paced  transect  for  .RBOSP. 


Table  3-7-42.  Criteria  for  rating  vigor  for  key  grass  species  observed  on 

range  analysis  paced  transects  for  RBOSP 

1 .  Tall  Grasses 

a.  Leafy  with  long  (8  inches  or  longer)  leaves,  and  numerous  seed  stalks 

per  plant  (50  or  more  for  sideoats)  . .  9-10 

b.  Plants  less  leafy  and  with  fewer  seed  stalks  (10  to  50  for  sideoats) 

leaves  6  inches  or  longer  .  5-8 

c.  Leaves  4  to  6  inches,  few  seed  stalks  (3  to  10  for  sideoats) .  2-4 

d.  Plants  weak,  partly  dead,  or  pull  up  easily;  leaves  short  (4  inches  or 

less)  and  seed  stalks  absent  or.  1  per  plant  .  0-1 

2.  Hid  Grasses 

a.  Leafy  with  long  (7  inches  or  longer)  leaves  and  produce  abundant 
seed;  blue  arama  will  have  many  seed  stalks  with  three  or  more 

spi  kes  .  ^-1  0 

b.  Plants  less  leafy,  leaves  5  inches  or  longer;  the  majority  of 

blue  grama  seed  stalks  will  have  2  spikes  . .  5-8 

c.  Plants  with  fewer  leaves;  blue  grama  seed  stalks  usually  will 

.•have  one  and  not  more  than  2  spikes  . .  2-4 

d.  Plants  weak,  pull  up  easily,  leaves  short  (3  inches  or  less), 
seed  stalks  few  or  none;  blue  grama  seed  stalks  will  have  only 

a  single  spike  1  inch  or  less  in  length  .  0~  • 


$ 
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®  Table  3-7-43.  Criteria  for  rating  current  soil  erosion  on  range  analysis 

paced  transects  for  RBOSP 

a.  Plant  cover  and  litter.  Well  distributed;  effective  in  protecting 

the  soi  1  . .  •  . .  ( ^0-41  ) 

(1)  Bare  Spaces.  Small  and  well  dispersed;  not  contiguous  or  coales¬ 
cing. 

(2)  Erosion  Pavement.  Not  present. 

(3)  Soil  Movement.  Practically  none;  no  active  rills  or  gullies; 
areas  eroded  in  the  past,  if  evident,  completely  stabilized  and 
healed. 

(4)  Soil  Deposition.  If  present,  not  of  local  origin. 

(b)  Pedestaling.  Not  present 

(6)  Trampling.  No  current  trampling  displacement  evident;  old  terraces 
due  to  trampling,  if  present  are  completely  stabilized. 


b. 


Plant  Cover  and  Litter.  Well  distributed;  appears  effective  in  pro¬ 
tecting  the  soil,  litter  dams  uncommon  .  (40-31) 


Bare  Spaces.  Small 


well  dispersed,  •occasionally  coalescing 


(2)  Erosion  Pavement.  Little  or  none. 

(3)  Soil  Movement.  Slight  and  patchy,  no  gullies;  ri'lls,  if  present, 
few  and  isolated.  Areas  eroded  in  the  past,  if  evident,  mostly 
stabilized  and  healed. 


(4)  Soil  Deposition.  Slight,  mostly  not  of  local  origin. 

(5)  Pedestaling.  Little,  close  to  bare  spaces. 

(6)  Tramp 1 ing.  Little  current  trampling  displacement;  stabilized. 


c. 


Plant  Cover  and  Litter.  Thin  or  discontinuous  and  not  well  distributed; 
litter  dams  evident  .  (30-21) 


(1)  Bare  Spaces.  Often  coalescing  but  with  no  continuous  runoff  pattern, 
large  spaces  less  common  than  small  ones. 

(2)  Soil  Movement.  Discernible  on  less  than  half  of  the  area;  may  be 
accelerated  in  spots  and  stable  elsewhere;  occasional  rills;  few 
active  gullies,  may  be  evidence  of  wind  scouring. 

(3)  Soil  Deposition.  Occasional  small  alluvial  deposits  present; 
wind  deposits  may  be  evident  as  small  dunes. 
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(4)  Pedestaling.  Common 


/ 


(5)  Tramp! ing.  Current  trampling  displacement  may  be  common  either 
in  form  of  trailing  or  general  displacement. 

d.  Plant  Cover  and  Litter.  Sparse,  patchy,  and  definitely  not  effective 

in  preventing  soil  movement;  litter  dams  may  or  may  not  be  present .. (20-1 1 ) 

(1)  Bare  Spaces.  Frequent,  commonly  coalesced  with  a  definite  runoff 
pattern,  large  bare  spaces  common,  subsoils  may  be  evident  in  small 
areas. 

(2)  Erosion  Pavement.  Well  developed  in  most  bare  spaces. 

(3)  Soil  Movement.  Prominent;  active  rills  and  gullies  common;  small 
blowouts  common  in  windy  areas. 

(4)  Soil  Deposition.  Conspicuous  alluvial  deposits  common;  wind 
deposits  may  be  prominent  in  small  dunes;  plant  root  crowns  and 
stems  partly  buried. 

(5)  Pedestal ing.  Majority  of  plants  pedestaled. 

(6)  Tramp! ing.  Current  trampling  displacement  widespread  and  generally 
di stri buted . 

P 

e.  Plant  Cover  and  Litter.  Plants  and  litter  isolated  with  very  limited 

effect  on  control  of  soil  movement  .  (10-0) 

(1)  Bare  Spaces.  Generally  large  with  prominent  runoff  pattern;  sub¬ 
soils  exposed  generally  over  the  area. 

(2)  Erosion  Pavement.  Continuous  on  stony  or  gravelly  soils. 

(3)  Soil  Movement.  Severe  with  extensive  rilling  and  gullying,  in  windy 
areas,  blowouts  are  large  and  common. 

(4)  Soil  Deposition.  Large  dunes  common  on  light  soils;  plant  root  crowns 
and  stems  deeply  buried,  drainage  channels  choked  with  alluvial 
deposits . 

(5)  Pedestaling.  Nearly  all  plants  pedestaled. 

(6)  Trampling.  Current  trampling  displacement  widespread  and  excessive. 
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Table  3-7-44.  Criteria  for  determining  vegetation  and  soil  trends  on  range 

analysis  paced  transects  for  RBOSP 

a.  Indicators  of  Upward  Vegetation  Trend 

(1)  Desirable  and  intermediate  forage  plants  becoming  more  abundant. 

(2)  Desirable  and  intermediate  forage  plants  invading  bare  ground  or 
stands  of  undesirable  plants.  A  variety  of  all  age  classes  of  better 
forage  plants  must  be  present. 

(3)  Establishment  of  perennial  plants  on  erosion  pavement. 

(4)  Several  years  of  vigorous  growth  on  browse. 

(5)  Decreaser  plants  increasing  and  vigorous.  Grasses  with  long,  green 
leaves,  and  numerous  healthy  seed  stalks. 

(6)  A  well  dispersed  accumulation  of  litter. 

b .  Indicators  of  Downward  Vegetation  Trend 

(1)  Desirable  and  intermediate  species  decreasing  in  vigor. 

(2)  Lack  of  young  plants  from  desirable  and  intermediate  species. 

(3)  Invasion  by  undesirable  species. 

(4)  Hedged  and  highlined  shrubs.  Dead  branches  generally  indicating  that 
shrubs  are  dying  back. 

(5)  Litter  scarce  and  poorly  dispersed. 

c.  Indicators  of  Upward  Soil  Trend 

(1)  Gullies  approaching  the  angle  of  repose  and  healing. 

(2)  Gullies  stabilizing  by  the  growth  of  perennial  vegetation  on  both 
sides  and  bottom. 

(3)  Soil  remnants  having  sloping  sides  or  sides  covered  with  mosses,  lichens, 
or  higher  plants. 

(4)  Terraces  characterized  by  sloping  sides  which  are  being  covered  with 
vegetation.  Tops  of  terraces  should  be  occupied  by  perennial  plants. 

d .  Indicators  of  Downward  Soil  Trend 

(1)  Rill  marks.  Rill  marks  are  small,  active  gullies  frequently  of  the 
shoestring  type. 
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(2)  Active  gullies.  Established  gullies  are  raw  and  actively  cutting. 

This  type  of  gully  may  vary  from  a  few  inches  to  several  feet  in  depth. 

(3)  Alluvial  deposits.  Soil  material  transported  and  laid  down  by 
running  water. 

(4)  Soil  remnants.  Original  topsoil  held  in  place  by  vegetation  or  plant 
roots . 

(5)  Active  terraces.  Terraces  usually  caused  by  hooves  of  animals.  They 
are  "stairstep  like"  in  appearance  on  slopes. 

(6)  Exposed  plant  crowns  or  roots  (pedestalled  plants). 

(7)  Wind-scoured  depressions  between  plants. 

(8)  Wind  deposits. 
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^  Table  3-7-45. 


Criteria  for  determining  age  and  form  class  of  browse  species 
on  range  analysis  paced  transects  for  RBOSP 

BROWSE  AGE  AND  FORM  CLASS 


Age  Class 

S  -  Seedling 
Y  -  Young  plant 
M  -  Mature  plant 
D  -  Decadent  plant 


Form  Class 


1.  All  available,  lightly  hedged 

2.  All  available,  moderately  hedged 

3.  All  available,  heavily  hedged 

4.  Largely  available,  lightly  hedged 

5.  Largely  available,  moderately  hedged 

6.  Largely  available,  heavily  hedged 

7.  Mostly  unavailable 

8.  Unavailable 


Seedling:  Plant  up  to  three  years  old  which  has  become  firmly  established 
usually  less  than  1/8-inch  diameter. 


Younq  plant:  Larger,  with  more  complex  branching  and  more  fibrous  bQrk  tb 
^ ~  does  not  show  signs  of  maturity.  Usually  between  1/8-  and  l/4-i 


seedling, 

diameter. 


than 
nch 


Mature  plant:  Complex  branching,  rounded  growth  form, 
produced  on  healthy  plants.  Generally  larger  than  1/4 


larger  size, 
-inch  diameter. 


Seed  is 


®  Decadent:  Plant  regardless  of  age  that  is  in  a  state  of  decline,  usual .y  evi 
denced  by  25  percent  or  more  dead  branches. 


Lightly  hedged:  0-40  percent  of  twigs  browsed. 

Moderately  hedged:  41  to  60  percent  of  twigs  browsed. 

Heavily  hedged:  61%  or  more  of  twigs  browsed. 

Degree  of  hedging  is  based  on  leader  use  over  the  past  three  years;  current 
annual  growth  is  not  included. 

All  available: 

Mule  deer,  cattle 
Elk 

Largely  available:  One-third  to  two-thirds  of  plant  available  to  animal. 

Mostly  available:  Less  than  one-third  of  plant  available. 

In  classifying  browse  for  form  class,  unavailability  may  be  the  result  of  height 
location,  or  density. 


3.5  feet 

4  feet 

5  feet 
7  feet 
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Table  3-7-46. 


te  scale  for  range  analysis  data  for  RBOSP 


Composition  ra 


Value  Rating 


Value  Rating 


Value  Rating 


2  to 
-3  to 


2 

8 


=  18 
=  17 


198 

to 

200 

= 

54 

192 

to 

197 

— 

53 

186 

to 

191 

— 

52 

181 

to 

185 

— 

51 

175 

to 

180 

— 

50 

170 

to 

174 

— 

49 

164 

to 

169 

= 

48 

159 

to 

163 

= 

47 

153 

to 

158 

= 

46 

148 

to 

152 

- 

45 

142 

to 

147 

— 

44 

137 

to 

141 

= 

43 

131 

to 

136 

= 

42 

125 

to 

130 

= 

41 

120 

to 

124 

= 

40 

114 

to 

119 

= 

39 

109 

to 

113 

= 

38 

103 

to 

108 

= 

37 

98 

to 

102  =  36 

92 

to 

97  =  35 

87 

to 

91  =  34 

81 

to 

86  =  33 

75 

to 

80  =  32 

70 

to 

74  =  31 

64 

to 

69  =  30 

59 

to 

63  =  29 

53 

to 

58  =  28 

48 

to 

52  =  27 

42 

to 

47  =  26 

37 

to 

41  =  25 

31 

to 

36  =  24 

25 

to 

30  =  23 

20 

to 

24  =  22 

14 

to 

19  =  21 

9 

to 

13  =  20 

3 

to 

8  =  19 

-9 

to 

-  13 

16 

-14 

to 

-  19 

— 

15 

-20 

to 

-  25 

= 

14 

-26 

to 

-  30 

= 

13 

-31 

to 

-  36 

= 

12 

-37 

to 

-  41  - 

( = 

11 

-42 

to 

-  47 

= 

10 

-48 

to 

-  52 

= 

9 

-53 

to 

-  58 

= 

8 

-59 

to 

-  63 

= 

7 

-64 

to 

-  69 

= 

6 

-70 

to 

-  74 

— 

5 

-75 

to 

-  80 

= 

4 

-81 

to 

=  86 

— 

3 

=87 

to 

-  91 

= 

2 

-92 

to 

-  97 

z= 

1 

-98 

to 

-100 

— 

0 

m 
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Table  3-7-47.  Criteria  for  determining  vegetation  cover  score  for  data 

collected  on  range  analysis  paced  transects  for  RBOSP 


Hits 

Score 

Pinyon-juni per  grasslands 

Hits  Score 

Hits 

Score 

60  plus 

- 

26 

43 

= 

30 

21 

=  14 

59 

- 

27 

42 

- 

29 

19 

& 

20 

=  13 

58 

= 

28 

41 

= 

28 

13 

=  12 

57 

= 

29 

40 

- 

27 

16 

& 

17 

=  11 

56 

= 

30 

39 

- 

26 

15 

=  10 

55 

= 

31 

37 

&  38  = 

25 

13 

& 

14 

=  9 

54 

- 

32 

36 

— 

24 

12 

=  8 

53 

= 

33 

34 

&  35  = 

23 

10 

& 

11 

=  7 

52 

= 

34 

33 

- 

22 

9 

=  6 

51 

= 

35 

31 

&  32  = 

21 

7 

& 

8 

=  5 

49  &  50 

= 

36 

30 

= 

20 

6 

=  4 

48 

= 

34 

28 

&  29  = 

19 

4 

& 

5 

=  3 

47 

- 

34 

27 

= 

18 

3 

=  2 

46 

= 

33 

25 

&  26  = 

17 

1 

& 

2 

=  1 

45 

— 

32 

24 

= 

16 

0 

=  0 

22 

&  23  = 

15 
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Table  3-7-48. 


Criteria  for  rating  erosion  hazard  from  range  analysis  data 
for  RBOSP 


Erosion  Hazard 

(Percent  surface  exposed 
to  erosion) 

Rating  Scale  (0-50) 

0-  7 

50-41 

8-  15 

40-31 

16-  30 

30-21 

31-  60 

20-11 

61-100 

10-  0 

a 
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Table 


3-7-49. 


Criteria  for  rating  browse  condition  and  trend  for  range 
analysis  data  for  RBOSP 


A.  Rating  browse  condition 


Light 

1  &  4 

Good 

50 

Fair 

0-50 

Poor 

0-25 

B.  Rating 

browse  trend 

Form  Classes 
(Degree  of  Hedging) 


Moderate 

Heavy 

2  &  5 

3S6 

0-50 

0-25 

50 

0-50 

0-50 

50 

Up:  Young  plants  more  than  decadent 
Stable:  Young  plants  equal  to  decadent 
Down:  Young  plants  less  than  decadent 


Numeri cal 
rating 

15 

10 

5 


Numeri cal 
rating 

15 

10 

5 
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Table  3-7-  50.  Designation  of  condition  classes  for  vegetation  and  soil  data  collected  in  each 

range  analysis  transect  for  RBOSP 


Range  condition  Browse  Condition  Soil  Condition 

(Composition  and  cover  and  vigor)  (form  classes)  "  Erosion  Hazard  and  current  erosion 


Rating 

Condition  Class 

Rating 

Condition  Class 

Rating 

Condition  Class 

81-100 

Excellent 

15 

Good 

81-100 

Excellent 

61-80 

Good 

10 

Fair 

61-80 

Good 

41-60 

Fair 

5 

Poor 

41-60 

Fai  r 

21-40 

Poor 

21-40 

Poor 

0-20 

Very  poor 

0-20 

Very  poor 

1 

-J 


Intentionally  Left  Blank 


% 
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D.  Range  Production-Utilization 


<§ 


1.  Objectives  -  Forage  production  and  utilization  studies  were  under¬ 
taken  to  measure  the  actual  forage  being  produced  annually  per  unit  area  within 
each  major  association.  The  amount  of  forage  taken  by  large  herbivores  at 

a  given  point  in  time  is  also  measured.  These  studies  will  reveal  the  relative 
preferences  of  herbivores  for  particular  plant  associations. 

2.  Methods 


a.  Data  Collection  -  Grass  and  forb  production  utilization 

studies  were  conducted  within  four  principal  plant  associations:  pinyon-juniper , 

sagebrush,  mixed  brush  and  grass  balds.  Annual  forage  production  figures 

o 

were  obtained  by  late  summer  clippings  of  .89  m  (9.6  sq  ft)  plots  which  have 
been  protected  through  the  growing  season  by  conical  5  cm  x  10  cm  (1.95  in. 

3.9  in)  mesh  welded  wire  cages.  Sixty-six  cages  were  distributed  throughout  (9 

the  study  area.  The  locations  of  these  cages  corresponded  to  the  locations  of 
certain  previously  established  vegetation  transects  for  phytosociol ogical 
studies.  Numerical  distribution  of  cages  approximated  the  natural  proportionate 
distribution  of  vegetation  types  within  the  study  area.  These  sites  were 
selected  to  encompass  physical  parameters  such  as  slope,  aspect,  and 
elevational  variations  occurring  within  a  vegetation  type.  The  cages  were 
distributed  as  follows:  pinyon-juniper  sites  -  21,  sagebrush  sites  -  26, 
mixed  brush  sites  -  13,  and  grass  balds  -  10.  Grass  balds  do  not  constitute  a 
major  area  within  the  region  of  study  but  are  important  from  a  forage  production 
standpoint.  In  the  first  three  vegetation  types,  two  cages  were  situated 
in  the  locality  of  each  non-permanent  vegetation  transect  of  the  May,  1975 
phytosociological  studies.  In  the  grass  bald  sites,  two  cages  were  located 


t 
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at  each  vegetation  transect  regardless  of  its  permanence  status  from  the  May 
1975  vegetation  sampling  period.  Shadscale,  rabbitbrush,  greasewood,  Douglas- 
fir,  aspen,  and  riparian  sites  were  not  sampled  due  to  the  relatively  minor 
contribution  these  vegetation  types  make  to  total  productivity  in  the  study 
area.  Cages  were  located  3-5  m  (10  to  17  ft)  to  the  right  of  the  20  m  (66  ft) 
and  100  m  (330  ft)  mark  on  each  non-permanent  transect.  Cages  are  1.64  m 
(5.38  ft)  tall  and  1.65  m  (5.41  ft)  in  diameter  and  are  anchored  with  rebar 
stakes. 

After  completion  of  the  growing  season  in  late  August  or  early  September, 
forage  utilization  was  measured  by  comparing  clippings  from  plots  which  were 
protected  from  grazing  with  clippings  from  plots  which  were  unprotected. 

A  grazed  (unprotected)  plot  was  located  near  each  caged  plot  by  using  the 
second  hand  of  the  observer's  watch  to  determine  direction,  and  a  random 
numbers  table  to  determine  distance  in  paces.  The  unprotected  plot  was 
clipped  and  weighed;  all  samples  were  marked  with  the  location  and  date  of 
col  1 ection. 

Ocular  estimates  of  forage  production  were  made  concurrently  to  supplement 
the  above  method.  Observers  underwent  a  training  period  during  which  they 
ocularly  estimated,  then  clipped  and  weighed  for  comparison,  enough  plots  to 
ensure  consistency  of  estimation.  For  each  cage  sample,  ten  ocular  estimate 
plots  were  sampled,  one  of  which  (the  unprotected  plot  described  above)  was 
clipped  and  weighed  to  provide  a  correction  factor  for  and  a  check  of  the 
observer's  accuracy  of  estimation.  Estimates  and  clipped  weights  were  recorded 
on  a  standard  data  form  (Figure  3-7-22  ). 

All  clipped  samples  were  returned  to  the  ECI  laboratory,  oven-dried  at  70°C 
for  at  least  24  hours  in  a  Thelco  oven,  and  weighed  again  to  provide  dry  weight 


estimates . 


b)  Data  Analysis  -  All  ocular  estimates  were  corrected  to  dry 
weights  and  also  corrected  for  errors  of  ocular  estimation  by  the  following 
formula : 


ocular  estimate  x  ( (1  - (x-j /y-j )  )+l )  x  ( (1  - (y-|/y2)  )+l  ) 

Where:  x-j  =  mean  of  ocular  estimates 
y-j  =  mean  of  clipped  weights 
y2  =  mean  of  dried  weights 

For  each  vegetation  type  sampled,  the  following  parameters  were  estimated: 

•  Dry  weight  production  (lbs/A  and  Kg/ha) 

Ibs/A  =  corrected  cage  plot  mean  x  10 
kg/ha  =  corrected  cage  plot  mean  x  11.3 

e  Percent  utilization: 

(corrected  cage  plot  mean  -  corrected  ocular  estimate  mean)  -jqq 

(corrected  cage  plot  mean) 

•  Utilized  forage  production  (lbs/A  and  kg/ ha) 

lbs/A  =  (corrected  cage  plot  mean-corrected  ocular  estimates  mean)  x 

kg/ha  =  (corrected  cage  weight  mean  -  corrected -ocul ar  estimates 
mean)  x  11.3 

3.  Data  Summary  -  Production  varied  widely  over  the  study  area  from 
a  mean  of  92.86  pounds/acre  (104.93  kilograms/hectare)  on  pinyon- juni per  sites 
to  240.00  pounds/acre  (271.20  kilograms/hectare)  on  mixed  brush  sites. 

Sites  located  in  the  sagebrush  vegetation  type  produced  an  average  185.50 
pounds/acre  (209.62  kilograms/hectare)  and  upland  meadow  sites  produced 
173.00  pounds/acre  (195.49  kilograms/hectare)  (Table  3-7-61  ). 

These  figures  compare  unfavoranly  with  Soil  Conservation  Service  (United 
States  Department  of  Agriculture,  1975)  estimates  of  range  site  production 
potentials  for  northwestern  Colorado  as  follows.  The  Stoney  Foothills 
Range  Site",  which  corresponds  to  most  area  pinyon- juni per  vegetation  types, 
is  capable  of  producing  400-800  pounds  of  air-dry  forage  per  acre.  The 
"Mountain  Loam  and  Loamy  Slopes  Range  Sites",  which  encompass  the 
mixed  brush  vegetation  types,  have  been  given  production  of 


1200-1800  and  500-1200  pounds/acre,  respectively.  The  "Clayey  Foothills  Range 
Site",  corresponding  to  many  study  area  sagebrush  vegetation  type  sites,  has  a 
production  potential  of  600-1200  pounds/acre.  The  SCS  "Dry  Exclosure  Range 
Site"  corresponds  to  the  upland  meadow  vegetation  type  and  has  a  production 
potential  of  500-650  pounds/acre. 

Utilization  studies  were  undertaken  concurrently  with  productivity  studies. 

Such  studies  would  normally  be  conducted  at  the  conclusion  of  the  grazing  season 
but  there  is  year-round  grazing  within  the  study  area.  Cattle  use  the  area 
until  they  are  excluded  by  a  permanent  snowpack.  Feral  horses  remain  there  all 
year,  pawing  through  snow  to  obtain  the  remaining  forage.  The  end  of  the  growing 
season,  approximately  the  beginning  of  September,  was  selected  as  the  sampling 
period  since  the  time  was  optimum  for  productivity  clipping.  Because  of  afore¬ 
mentioned  conditions,  there  is  no  optimum  time  for  obtaining  utilization 
measurements.  Those  that  follow  should  be  interpreted  as  relative  indices  of 
herbivore  utilization  on  the  various  vegetation  types  through  completion  of  the 
growing  season,  not  as  total  annual  utilization. 

4.  Discussion  -  Utilization  ranged  from  7%  on  sagebrush  sites  to  43%  on 
upland  meadow  sites.  Mixed  brush  sites  had  41%  of  total  forage  production 
utilized  and  pinyon-juniper  sites  received  24%  utilization  (Table  3-7-61). 

Forage  production  was  well  below  minimal  SCS  expectations  (United  States  Depart¬ 
ment  of  Agriculture,  1975)  for  range  sites  included  in  the  study  area  during 
unfavorable  years.  Precipitation  was  subnormal  this  past  year  (personal 
communication,  November,  1975,  G.  Cresswell,  EG&G  -  information  obtained  from 
compilation  of  weather  records  from  Rifle,  Meeker,  and  Rangely,  Colorado),  but 
not  sufficiently  subnormal  to  account  for  the  low  production.  Pinyon-juniper 
sites  were  the  lowest  producing  ranges,  while  mixed  brush  vegetation  type  produced 

the  highest  amount  of  forage. 

Productivity  is  highly  correlated  with  the  increased  precipitation  occurring 
at  higher  elevations.  The  upland  meadow  sites,  however,  are  swept  clean  of  winter 
snow  accumulations  by  high  velocity  winds  and  so  do  not  receive  the  benefit  of 
precipitation 


. 


* 


I 


K| 
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P  occurring  as  snow.  Aerial  surveys  have  revealed  that  these  areas  are  utilized 
heavily  in  the  winter  by  feral  horses.  The  mixed  brush  vegetation  type 
exhibited  the  greatest  productivity  because  of  deeper  soils  (with  the  excpetion 
of  bottomland  sage  stands  on  alluvial  deposits)  and  the  most  favorable  moisture 
conditions.  The  pi nyon- juniper  sites  were  the  least  productive  due  to  the 
shallow  soils,  lesser  annual  precipitation,  and  completion  for  soil  moisture 
between  forage  and  canopy  species.  The  fact  that  feral  horses  and  mule  deer 
concentrate  in  these  sites  during  winter  months  to  seek  respite  from  chilling 
winds  and  temperatures  contributes  to  the  conditions  which  prevail  there.  The 
sagebrush  vegetation  type  was  the  most  variable  since  no  distinction  was  made 
between  upland  and  bottomland  sites.  Bottomland  sites  on  deep  alluvial  deposits 
were  basin  wildrye  (Elymus  cinereus)  was  dominant  were  highly  productive, 
whereas  some  upland  sites  were  almost  void  of  a  grass-forb  understory.  These 
differences  were  attributed  to  variations  in  soil  depth,  and  soil  moisture 

competi tion. 

f  By  early  September,  utilization  was  directly  related  to  elevational  zonations. 
Heaviest  use  occurred  on  the  upland  meadow  sites  (the  bald  areas  atop  the 
highest  ridges  in  the  study  area).  The  next  heaviest  use  was  found  in  the 
mixed  brush  vegetation  type,  which  occurs  primarily  in  the  next  lower  elevational 
zone.  Intermediate  use  was  seen  in  the  pinyon-juniper  vegetation  type.  Lowest 
utilization  was  found  on  the  lower  occurring  sagebrush  vegetation  types. 

Literature  Cited 


United  States  Department  of  Agriculture,  Soil  Conservation  Service.  1975. 
Rangeland  plant  communities  in  the  central  desertic  basins,  mountain 
and  plateaus.  Land  resource  area  (MLRAD-34) ,  in  Colorado.  Technical 
Guide,  Section  11  E. 


ns 


3-7-250 


. 


Figures  and  Tables- for  the 
Range  Production  -  Utilization  Section 


FORAGE  PRODUCTION’  AND  UTILIZATION 


File  No. 


Project _  Location:  T _  R _  S _  1/A  1/A  S _  Date _ 

Field  Analyst  (s)  _  Lab  Analyst _  QA  Check  Date 

General  Site  Description 

Conditions  Possibly  Affecting  Data _ 


20  m 

Plot 

1  _ 

2  _ 

3  _ 

A  _ 

5  _ 

6  _ 

7  _ 

8  _ 

9  _ 

10  _ 

Cage  1  _ 


OCCULAR  ESTIMATION 


100  m 

Plot 

la _ 

2  a _ 

3  a _ 

Aa _ 

5a _ 

6a _ 

‘7a _ _ 

8a _ 

9a _ 

10a_ _ 

Cage  2  _ 


Plot  1  field  weight_ _  Plot  la  field  weight 

Plot  1  dry  weight _  *  Plot  la  dry  weight _ 


Cage  1  field  weight _  Cage  2  field  weight 

Cage  1  dry  weight_ _ _  Cage  2  dry  weight 


Figure  3-7-22  Forage  production  and  utilization  data  sheet 

for  RBOSP 


3-7-252 


3-7-253 


Table  3-7-61.  Production  utilization  studies  conducted  on  and  near  Tract  C-a  in  Rio  Blanco  County,  Colorado 

for  RBOSP  during  the  fall  of  1975 


Vegetation  Site 

Dry  Weight 
Production 
(lbs. /A) 

Dry  Weight 
Production 
kg/ha) 

Percent 

Utilization 

Util ized 
Forage 
Production 
(lbs. /A) 

Uti 1 ized 
Forage 
Production 
(kg/ha) 

Pinyon-juniper 

92.9 

104.9 

24.1 

16.0 

18.0 

Sagebrush 

185.5 

209.6 

6.9 

9.  9 

11.1 

Mixed  Brush 

240.0 

271.2 

40.  7 

74.9 

84.6 

Grass  Bald 

173.0 

195.  5 

42,7 

50.2 

56.7 

E. 


Browse  Condition  and  Utiliz-aT??.1^ 


1.  Objectives  -  Cert&in  areas  of  the  Piceance  Basin  are  of  primary 
importance  as  winter  range  for  large  numbers  of  mule  deer.  It  is  important 
learn  what  the  pre-development  levels  of  browse  condition  and  utilization^ 
are,  to  ascertain  whether  carrying-capacities  of  current  game  ranges  are  in 
balance  with  existing  deer  populations,  and  to  monitor  how  utilization  patte 
and  intensities  change  as  development  proceeds. 


2.  Methods 


conducted^  sampling  locations  (units).  These  locations  were 

^determined  by  examination  of  phytosociological  vegetation  maps  and  selection 

Of  sites  which  support  a  preponderance  of  the  key  specie  P 

The  study  program  was  adapted  from  National  Park  Service  Methodologies  (ole 
G  P  1963,  Range  Survey  Guide,  United  States  Department  of  the  Inter, or), 
each’location,  25  shrubs  of  key  browse  species  are  examined.  Key 
include:  juniper  ( Junijierus  osteos£erma) ,  pinyon  (Pinus  eduUs) ,  b 
iPm-shia  tridentata),  serviceberry  (Ame]anchier  sp. ) ,  chokecherry  (Prunus 
vT^ifuna),  and  snowberry  (Symphoncar^gs  ™eo£hjlui) . 

Sampling  units  are  established  by  arbitrarily  selecting  a  shrub  and  markingjt 
with  two  steel  rebar  stakes,  three  and  six  feet  discanc  , r om  une  as  l 
shrub.  The  more  distant  stake  is  marked  with  fluorescent  orange  paint.  -  - 

quent  shrubs  are  located  along  a  transect  (sampling  unit)  by  selecting  one 
closest  shrub  within  a  180°  arc  of  the  center  of  the  examined  shrub.  Then  two 
or  more  shrubs  are  egually  distant,  the  one  closest  to  the  starting  point  of  the 

arc  is  selected. 

During  sampling,  five  parameters  are  examined  and  recorded  (Figure  3-7-23): 

(1)  form  class,  (2)  age  class,  (3)  leader  use  estimates,  (4)  heoging  classi, lo¬ 
tion,  and  (5)  availability.  Each  is  determined  as  follows: 


Data  Collection  -  Browse  condition  end  utilization  studies  are 
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*  Form  Classes: 

1.  All  available,  little  or  no  hedging  j 

2.  All  available,  moderately  hedged 

3.  All  available,  severely  hedged 

4.  Partially  available;  little  or  no  hedging^ 

5.  Partially  available;  moderately  hedged  ^ 

6.  Partially  available;  severely  hedged 

7.  Unavailable 

8.  Dead 

e  Aae  Classes 

^ _ 

S  -  seedling  -  less  than  1/8  inch  basal  diameter 
Y  -  young  -  1/8  to  1/4  inch  basal  diameter 
M  -  Mature  -  over  1/4  inch  basal  diameter 
D  -  Decadent  -  more  than  25%  of  crown  surface  is  dead 
9  Leader  Use  Estimates  are  based  on  the  percent  of  twigs  or  leaders 
which  are  available  and  show  use: 

Recorded  Values  .Percentage  Ranges 

0 

5  1-9 


25 

10-39 

50 

40  -  59 

75 

60  -  89 

95 

90-100 

Hedqing  Classification  is 

based  upon  the  1 ength  and  appearance 

(hedging)  of  the  previous 

year's  growth  (the  two  year-old  wood) 

1 .  None  to  1 i ght 

2.  Moderate 

3.  Severe 

Availability  is  a  visual 

estimation  of  the  percent  of  the  plant 

available  to  deer  as  browse,  i.e.,  that  proportion  less  than  six 
feet  high.; 

h.  Data  Analysis  -  Hedging  classification  is  used  to  assign  a 
condition  rating  to  each  sample  unit. 
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Percent  of  Severely  Hedged 
or  Decadent  Plants 


Condition  Rating 

Excel  1 ent 


0-10 
11-20 
21  -  30 
31  -  50 
50  plus 


Good 

Fair 

Poor 


Very  poor 


Availability  is  expressed  as  a  mean  percentage,  form  and  age  class  data  as 
percentages  of  shrubs  comprising  each  class,  and  leader  use  estimates  as 
averages.  These  calculations  are  applied  to  species  within  a  sample  unit, 
the  whole  sample  unit,  species  within  the  entire  study  area,  and  the  study 

area  itself. 

3  Data  Summary  -  No  data  were  collected  for  this  program  during  the 
reporting  year  1974-1975. 
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BROWSE  CONDITION  AND  UTILIZATION  DATA  SHEET 


Vegetation  Type: _ _ _ Sample  Unit  ft: 

T _  R _ S _  1/4  1/4  S _  Date: _ ' _ 

Aspect  (degrees) _ • _ Slope  (degrees)  _  Elevation  (feet) _ 

Field  Analyst (s)  : _ _ _ _  QA  Check: _ 


No. 

Species 

Form 

Class 

Age 

Class 

Leader 

Use 

Hedging 

Class 

Availability 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

• 

15 

16 

17 

* 

18 

19 

20 

21 

• 

22 

23 

24 

25 

002/10/28/75 


ocolojjy  consultants,  Inc, 


Figure  3-7-23  Browse  condition  and  utilization  data  sheet  for 

RBOSP 

(f 
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7.2.  FAUNA 

A.  Sma 1 1  Mamma  1 s 

1.  Objectives  -  The  small  mammal  census  program  is  designed  to  identify 
the  species  of  small  mammals  that  occur  within  Tract  C-a  and  the  contiguous 
area,  to  determine  their  densities  in  dominant  habitats,  and  to  aid  in 
developing  a  designation  of  important  species.  Seasonal  periodicity  of 
activity,  reproductive  effort  and  trophic  relationships  are  to  be  described. 
Small  mammal  habitat  affinity  will  be  determined  a^nd  species  diversity 
values  will  be  calculated  for  the  various  habitats. 

2.  Methods 

a.  Data  Collection 


1)  Live  Trapping  -  A  live  trapping  program,  consisting  of 
trapping  periods  during  the  2-year  baseline  inventory,  was  initiated  during 
October,  1974.  To  coincide  with  periods  of  increased  small  mammal  activity 
and  to  provide  adequate  data  on  reproduction  and  other  nom  j  1  n  +■  t  n  p.  nay  ^  rr> 


>li  C*  l  CO  2  i  O  I  O  5 


sampling  was  conducted  during  October,  1974,  May,  July, and  September,  1975  and 
will  occur  during  May,  July»  and  September,  1976.  Trapping  periods  during 
December,  1974  and  1975  will  provide  information  on  small  mammal  winter  activity 
patterns . 

Within  and  adjacent  to  Tract  C-a>  five  7.29  ha  (18A)  grids  were  established  to 
sample  small  mammal  activity  within  the  major  vegetation  associations  (i.e., 
pinyon-juniper  on  north  and  south  facing  slopes,  sagebrush,  greasewood¬ 
sagebrush  and  mixed  brush).  Each  grid  has  dimensions  of  270  m  x  270  m  and 
consists  of  133  stations,  permanently  marked  with  numbered  stakes  and  flagging. 
The  center  of  each  grid  consists  of  49  stations,  in  a  7  x  7  pattern,  spaced 
at  intervals  of  15  m.  The  remaining  84  stations,  forming  the  boundaries  of 
the  grid,  are  spaced  30  m  apart  (Figure  3-7-24  ).  This  grid  size  and  pattern 
is  designed  to  aid  in  estimating  population  densities  and  home  ranges  for 
both  the  smaller  rodents  (mice  and  voles)  and  the  larger,  wider  ranging 
chipmunks  and  most  ground  squirrels. 
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,  u  h  3  M  qrids  are  also  used  in 

Seven  0.81  ha  (2  ^  designed  t0  determine  the  variation  in 

the  trapping  progra  •  vegetation  types  not  represented  on  the 

P°P”  ‘  ,  ,Jg,  „,»,»«  (b.btt.ts  created  by  .be  yut- 

tract  (such  as  Dougias-nn,  m  euy 

taposition  of  distinctly  different  vegetation  types). 

~ rrr-i  ::  r.:;,. 

“  ’  ,  3  -  »,  .be  .epee  end  0eug,.s-„c  ce-e,.,ee  c.nttl. 

r:7,I  eel  «««,.,  Ceded  etb.r 

,e«r  rows  of  se.ee  st.tsoes  «1  '"f  *  «H , ^  these  c0_n,t1«s  (Flg.ro 

1.33  b,  grids  will  pre.ide  ..re  accurate  pepulatlee 

density  and  home  range  estimations  for  the  voles.  The  types s  of ’  $ 

sampled  by  the  different  grids  are  listed  in  Table  3-7  9 

are  shown  in  Figure  3-7-27. 

»  each  ,,t!.e  of  .11  - 

-,», «.  .mu.  s,asee, ...  ........ 

captures  of  the  sa™ ;s‘!  "^rixtensi ve'^pping  prog™  duH  nHecember  1974 

^’population  numbers  -preclude 

of  results.  Consequently,  during  these  pen  ids  (Figure  3-7- 

and  1.35  ha  grids  in  tie  same  configuration  as  the  0.8i 
25),  and  all  stations  of  the  0.81  ha  grids  are  operated. 

r  +-  km-m-ov’  rolled  oats  and  cracked 

Traps  are  baited  with  a  mixture  of  peanut  butte  , 

a  ere  checked  for  five  consecutive  days  during  each  of  the  nine 
corn,  and  are  checked  to  ,  ,,  f  tranced  animals 

sampling  periods.  To  minimize  desiccation  and  death  of  trappe 
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0  Seven,  0.81  ha  (2  A)  grids  and  two,  1.35  ha  (3.3  A)  grids  are  also  used  in  the 
trapping  program.  These  grids  are  designed  to  evaluate  the  range  of  small 
mammal  population  variation  in  major  vegetation  types  not  represented  on  the 
tract  (such  as  Douglas  fir),  variation  of  small  mammal  populations  in  major 
vegetation  types  sampled  by  the  7.29  ha  grid,  and  small  mammals  in  edge 
habitats  (habitats  created  by  the  juxtaposition  of  distinctly  different  vegeta¬ 
tion  types). 


To  provide  a  basis  for  comparison  of  population  data  from  different  sized  grids, 
the  0.81  ha  grids  consist  of  33  permanently  marked  stations  in  the  same 
configuration  as  3  lines  of  stations  through  the  center  of  the  larger  grid 
(Figure  3-7-25  ).  As  the  Aspen  and  Douglas  fir  communities  contain  species 
of  voles  not  generally  found  in  other  vegetation  types  in  the  area,  four  rows 
of  seven  stations  each  are  added  to  the  center  of  the  0.81  ha  grids  established 
in  these  communities  (Figure  3-7-25  ).  The  resulting  1.35  ha  grids  will  provide 
more  accurate  population  density  and  home  range  estimations  for  the  voles. 

The  types  of  vegetation  sampled  by  the  different  grids  are  listed  in 
Table  3-7-62  and  grid  locations  are  shown  in-Figure  3-7-27  . 


At  each  station  of  all  the  grids  a  3"  x  3"  x  10"  Sherman  live  trap  is  set 
during  the  spring,  summer,  and  fall  sampling  periods.  Since  small  mammal 
activity  is  greatly  curtailed  during  the  winter  season,  and  because  repeated 
captures  of  the  same  individuals  during  cold  weather  will  produce  an  unacceptably 
high  number  of  trap  deaths  due  to  hypothermia,  an  extensive  trapping  program 
during  December  1974  and  1975  could  artificially  reduce  population  numbers  and 
preclude  objective  interpretation  of  results.  Consequently,  during  these 
periods  only  33  stations  of  the  7.29  and  1.35  ha  grids,  in  the  same  configuration 
as  the  0.81  ha  grids  (Figure  3-7-25  ),  and  all  stations  of  the  0.81  ha  grids 
are  operated. 


Traps  are  baited  with  a  mixture  of  peanut  butter,  rolled  oats  and  cracked 
corn,  and  are  checked  for  five  consecutive  days  during  each  of  the  9  sampling 
periods.  To  minimize  desiccation  and  death  of  trapped  animals  from  the  intense 
solar  radiation  characteristic  of  summers  in  the  Piceance  Basin,  cardboard  is 
positioned  over  each  trap  in  a  shape  to  provide  shade  for  animals  captured 
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A  wad  of  dacron,  wool  or  cotton  batting  is  placed  at  the  back  of  each  trap 
for  bedding  material,  to  minimize  the  number  of  deaths  from  hypothermia. 

Traps  are  reset  and  rebaited  as  necessary.  All  animals  captured  are  distinc¬ 
tively  marked  by  unique  toe-clipping  combinations  and  released.  For  each 
animal  captured,  the  species,  sex,  age  class,  weight,  reproductive  status, 
general  physical  condition  (if  other  than  normal),  capture  location  and  animal 
identification  number  are  recorded  on  a  standard  trapping  form  (Figure  3-7-28  ). 

Weights  are  determined  to  1.0  gm  accuracy  using  a  Pesola  calibrated  spring 
scale.  Tail  length  is  measured  for  distinguishing  between  Microtus  longicaudus 

and  M.  montanus . 

At  certain  times  of  the  year  trap  success  may  be  very  high.  When  a  large 

proportion  of  the  traps  on  a  grid  catch  animals  during  one  night,  some  animals 

may  not  have  an  opportunity  to  enter  trap  stations  located  within  their  home 

range.  This  phenomenon,  indicated  by  a  high  ratio  of  new  animals  to  recaptures 

from  previous  nights,  may  yield  inadequate  popula-tion  data  for  some  species.  ^ 

In  addition,  high  trap  success  with  a  low  number  of  recaptures  can  interfere 

with  home  range  estimation.  To  insure  adequate  data  for  all  species,  an 

increased  trapping  effort,  using  either  more  traos  per  night  or  more  nights  of 

trapping,  is  necessary.  Increasing  the  number  of  traps  on  some  grids  but  not 

on  others  would  adversely  affect  the  comparability  of  results  from  different 

grids.  Therefore,  based  on  the  results  of  the  fourth  trap  night,  trapping 

effort  will  be  extended  for  up  to  five  additional  days  if  the  following 

decision  criteria  are  met. 

For  7.29  ha  and  1.35  ha  grids: 

t  (a)  When  overall  trap  success  exceeds  50%  for  the  pervious 

trap  night,  and  (b)  a  minimum  of  three  recaptures  of  at  least 
five  males  of  each  predominant  species  for  the  site  have  not  been 
recorded.  Predominant  species  are  those  species  whose  relative 
abundance  exceeds  30%  for  all  captures  at  the  site  during 

the  trapping  period. 
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When  (a)  overall  trapp  success  exceeds  50*  for  the  previous 
trap  night,  and  (b)  the  ratio  of  unmarked  to  marked  animals  captured 
on  the  previous  trap  night  exceeds  3  (ft  for  the  predominant 
species  for  the  site. 

For  0.81  ha  grids: 

e  When  (a)  any  large  grids  require  extended  trapping  and,  (b)  overall 
trap  success  for  the  previous  night  on  a  0.81  ha  grid  exceeds  50 
percent  and  (c)  the  ratio  of  unmarked  to  marked  animals  captured 
the  previous  night  exceeds  30%  for  the  predominant  species 
for  the  site.  During  extended  trapping,,  data  will  be  reanalyzed 
each  evening  until  the  criteria  no  longer  require  continued  trapping. 
In  no  case  will  trapping  be  extended  more  than  5  days. 

2)  Collection  of  Animals  for  Laboratory  Analysis  -  A  removal 
trapping  program  designed  to  collect  small  mammals  for  laboratory  analysis  of 
reproductive  effort  or  stomach  contents  occurs  during  each  of  the  small  mammal 
live  trapping  periods.  Animals  are  being  collected  for  analysis  of  stomach 
contents  during  October  and  December,  1974;  during  May,  July,  September  and 
December,  1975,  and  during  May  and  July,  1976.  Animals  are  being  collected 
for  analysis  of  reproductive  effort  during  months  of  peak  small  mammal  breeding 
activity  (May  and  July,  1975  and  1976).  The  removal  program  is  conducted 
sufficiently  far  from  the  live  trapping  grids  to  prevent  interference  with  the 
live  trapping  operations.  Ideally,  for  each  of  the  three  most  common  small 
mammal  species,  up  to  five  specimens  (including  at  least  two  females)  are 
collected  by  a  line  of  40  snap  traps  in  the  major  vegetation  types  where  that 
species  occurs.  Daily  trapping  effort  is  increased  in  those  vegetation  types 
where  capture  success  is  low.  Trapping  is  terminated  after  four  nights, 
even  if  the  desired  numbers  of  animals  have  not  been  collected.  Prior 
to  laboratory  analysis  of  reproductive  effort  or  stomach  contents, 
any  internal  parasites  and  general  internal  condition,  if  other  than  normal, 
will  be  noted.  The  species  which  are  being  collected  and  the  vegetation  types 
being  sampled  are  listed  in  Table  3-7-  62. 
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3)  Laboratory  Analysis  of  Reproductive  Effort  -  The  number  and 

condition  of  placental  scars,  pigmented  areas  of  the  uterus  occurring  at 
sites  of  previous  placental  attachments,  has  been  used  to  determine  litter 
size  in  small  mammals  (Davisand  Emlen,  1948;  Corthum,  1967).  Since  placental 
scars  become  increasingly  lighter  with  age  (Crothum,  1967),  the  degree  of 
scar  pigmentation  can  be  used  to  indicate  the  approximate  date  of  birth. 

Thus,  by  examining  the  reproductive  tract  of  adult  females  of  selected 
species  at  times  during  the  breeding-  season ,  information  on  litter  size, 
number  of  litters  per  season,  and  date  of  birth  can  be  provided. 

The  laboratory  procedures  for  examining  placental  scars  involve  removal  of  the 
female  reproductive  tract,  which  is  placed  in  a  watch  glass  filled  with  water. 
The  uterus  is  stretched  to  insure  that  all  scars  become  visible,  and  a  count 
is  made  and  recorded  on  a  standard  data  sheet  (Figure  3-7-29).  If  the  female 
is  pregnant,  fetuses  are  counted. 

4)  Laboratory  Analysis  of  Stomach  Contents  -  Basic  dietary 
preferences  of  small  mammal  species  are  becoming  wel 1 -studied  by  mammal ogists 
and  a  solid  literature  base  is  developing  which  can  be  employed  to  support 
interpretation  of  trophic  relationships  of  mammals  within  various  plant 
communities.  The  International  Biological  Program's  Grassland  Biome  work  has 
provided  recent  data  on  small  mammal  diets  through  its  Diet  Laboratory  in 
Fort  Collins  (e.g.,  Grant,  1972;  Hansen  and  Moir,  1971;  Flinders  and  Hansen, 
1972).  These  data  will  be  utilized  whenever  feasible  to  support  interpreta¬ 
tion,  of  dietary  habits  and  trophic  level  position  of  the  small  mammal  species 
found  on  or  near  Tract  C-a. 

Stomach  contents  of  animals  are  emptied  into  a  Petri  dish  containing  water  and 
examined  under  30  x  magnification  through  a  dissecting  stereoscope.  The 
particle  on  or  closest  to  a  mark  in  the  center  of  the  dish  is  characterized 
as  to  whether  it  is  of  arthropod,  vertebrate  or  vegetal  origin,  and  then 
recorded  on  a  data  form  (Figure  3-7-30).  Vegetation  is  differentiated 
into  seeds  and  succulent  parts.  A  total  of  50  particles  are  examined  for 
each  stomach;  dish  contents  are  sufficiently  agitated  between  examinations  to 
ensure  randomization. 
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5)  Collection  of  Voucher  Specimens  -  To  confirm  field  identifica¬ 
tion  and  to  provide  evidence  of  species  encountered  during  the  baseline 
inventory,  up  to  five  voucher  specimens  of  each  small  mammal  species  captured 
are  being  prepared.  Voucher  specimens,  provided  by  both  the  removal  and 
live  trapping  programs,  are  being  processed  and  curated  by  ECI  personnel-  Iden¬ 
tifications  are  checked  by  Dr.  Robert  B.  Finley,  a  mammalogist  with  the  National 

Fish  and  Wildlife  Laboratory,  familiar  with  the  mammals  of  western  Colorado. 


6)  Pitfall  Trapping  -  Pitfall  traps  for  :,trap-shy"  animals  and 
for  small  mammals  not  attracted  to  peanut  butter  bait  are  established  in  each 
of  the  vegetation  communities  sampled  by  the  live  trapping  grids  and  in  the 
riparian  habitat  beside  the  pond  in  Stake  Sprinqs  Draw  (Figure  3-7-27  ).  The 
trap  system  consists  of  the  placement  of  three  plastic  buckets  (approximately  the 

size  of  number  10  cans)  in  the  ground  open  end  up.  flush  with  the  ground  surface 
and  in  a  straight  line.  A  0.3  m  high  drift  fence  (wire  window  screen)  stretched 
over  the  center  of  the  cans  guides  animals  into  the  traps  (Figure  3-7-  ). 

A  thin  coating  of  glycerin  is  deposited  on  the  bottom  to  minimize  the  possibility 
of  small  animals  jumping  out  of  the  trap  cans:  Three  trap  systems  are 
established  at  each  site  and  operated  for  4  days  during  each  small  mammal 
live  trapping  period.  All  pitfalls  are  inspected  daily  far  captures. 


Species,  sex,  age,  habitat  type  and  pitfall  location  are  recorded  for  each 
captured  animal  on  a  standard  field  data  form  (Figure  3-7-32  ).  Up  to  five 
individuals  of  each  species  found  dead  in  the  traps  are  being  prepared  as 
voucher  specimens,  while  live  animals  are  released. 


7)  Night  Spotlight  Census  -  A  night  spotlight  census  route  has 
been  established  to  record  activity,  distribution,  and  abundance  of  nocturnally 
active  mammals,  particularly  lagomorphs  and  other  medium-sized  mammals.  This 
census  is  being  conducted  on  two  clear  nights  during  February,  June  and 
October  of  each  year  along  a  48.4  km  (30  mi)  route  which  traverses  all  major 
vegetation  associations  within  and  adjacent  to  Tract  C-a  (Figure  3-7-33  ). 
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The  route  is  driven  at  approximately  16.1  km  (10  mi)  per  hour  with  an 
observer  situated  on  the  passenger  side  of  the  vehicle  operating  a  spotlight. 
All  mammals  sighted  within  a  strip  up  to  25  m  (82  ft)  wide  on  the  right  side 
and  in  front  of  the  vehicle  are  being  recorded  to  species.  Odometer  readings 
to  the  nearest  0.16  km  (0.1  mi)  are  recorded  at  the  start  of  the  census  and 
each  time  a  mammal  is  observed.  Habitat  is  also  noted.  All  data  are  recorded 
on  a  standard  field  data  sheet  (Figure  3-7-34  ). 

Because  of  variations  in  topography  and  vegetation  density  it  is  not  possible 
to  census  accurately  all  active  mammals  within  a  25  m  strip.  To  account  for 
these  variations  the  "observable  distance",  up  to  25  m  in  each  0.6  km  portion 
of  the  survey  route  is  estimated  to  the  nearest  1.0  m.  Multiplying  mean 
width  (observable  distance)  times  length  provides  an  estimate  of  the  total 
area  sampled  by  the  night  spotlight  census  route.  The  number  of  animals 
sighted  divided  by  the  area  sampled  gives  an  estimate  of  density  per  unit 
area . 


8)  Bat  Investigations  -  During  the.  summer  months  of  June  a 


n/H 

I  :VU 


August,  1975  and  1976,  ECI  employs  two  techniques  to  determine  the  distribution 
and  relative  abundance  of  bat  species  within  and  adjacent  to  Tract  C-a. 


During  daylight  hours  old  buildings,  rock  overhangs,  crevices  and  other  likely 
places  are  searched  for  roosting  bats.  Active  bats  are  sampled  at  dusk  by 
capturing  foraging  individuals  over  ponds.  On  four  consecutive  neights  during 
the  sampling  periods,  mist  nets  are  placed  in  a  vertical  position  with 
the  bottom  shelf  less  than  0.3  m  (1  ft)  above  ponds  or  water  tanks. 

Bats  striking  the  net  while  sweeping  low  over  the  water  to  drink  are  captured 
in  the  pocket  of  the  net.  The  mist  net  is  examined  as  often  as  necessary 
to  prevent  escape  or  death  of  captured  bats.  Sampling  is  discontinued  when 
no  bats  are  observed  for  1/2  hour.  The  first  individual  of  each  species 
captured  is  sacrificed  and  prepared  as  a  voucher  specimen.  For  subsequent 
captures,  the  species  and  sex  of  the  animal,  the  date  and  location  of  sampling 
and  the  collector's  name  are  recorded  on  a  standard  field  data  sheet 
(Figure  3-7-35  ).  The  bat  is  then  released. 
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b.  Data  Analysis 


1) 


Live  Trapping 


a)  Population  Density  Estimates  -  The  Jolly-Seber  stochastic 
model  is  used  for  calculating  density  of  small  mammal  populations  from  data 
obtained  on  the  live-trapping  grids.  This  procedure  can  be  applied  to 
multiple  capture-recapture  data  when  the  population  is  subject  to  possible 
death,  recruitment,  immigration  or  permanent  emigration  during  or  between 
sampling  periods  (Cormack,  1968).  This  general  model  also  allows  for 
accidental  deaths  due  to  trapping,  marking  or  handling.  The  method,  proposed 
independently  by  Jolly  (1965)  and  Seber  (1973),  assumes  the  following: 


@  Every  animal  in  the  population,  whether  marked  or  unmarked,  has 
the  same  probability  of  being  captured  in  the  i^  sample. 

$  Every  marked  animal  has  the  same  probability  of  surviving  from  the 
ith  to  the  ( i+1 ) th  sample  and  of  being  in  the  population  at  the 
time  of  trie  i^  sample. 

$  Marked  animals  do  not  lose  their  marks  and  all  marks  are  reported. 

s  All  samples  are  instantaneous,  i.e.,  the  time  it  takes  to  run  a 
grid  is  negligible  (Seber,  1973). 


The  marked  population  at  time  i,  Mi ,  is  adjusted  for  the  effects  of  death, 
recruitment,  and  emigration  by  the  following  equation: 


A 


s . 

z.  —  +  m. 
i  r .  i 


Where: 


number  of  animals  released  at  time  i, 

number  of  s-  which  are  recaptured  subsequently, 

number  of  individuals  marked  before  time  i  and  not  caught  at 

time  i,  but  which  are  recaptured  subsequently,  and 

number  of  marked  animals  captured  at  time  i. 
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A 

From  M.j  an  estimate  of  the  population  size  at  time  i  (N^ )  is  obtained  by: 


Mini 

N-  = 

^  m^ 


th 


Where:  n^  =  the  number  of  animals  caught  in  the  i  sample 


A 

This  model  also  provides  estimates  of  ,  the  probability  an  animal  alive 
at  time  i  is  captured  at  time  i,  0^;  the  probability  an  animal  alive  at 
time  t.j  survives  to  t.+-j':  and  EL,  the  number  of  new  animals  joining  the 
population  in  the  interval  from  t^  to  t^+-j  (dolly,  1965).  These  estimates 
are  given  by: 


Pi  =  ni/Ni  =(m.i/Mi ) 


0i  =  ^Mj+1 


M^-m^+s 


Bi  “  Ni+1 


(h  !  M  a  i  o  \ 

■V  V'-j.  “f  Si  , 


/s  ^  ~ 

The  estimated  variances  of  0.  and  ,  and  the  error  of  estimation  of  ,  are 
obtained  by  substituting  the  estimated  or  observed  values  for  the  symbols 
in  the  expressions  given  below  . 


v(Ni/Ni )  =  Ni(N.-ni) 


(MrVsP  ,i  i  .  +  (NrV 


ri  si 


miNi 


Var  (0  i )  =  0  + 


)  (M,^,  -  m. +  stj, ) 


(Mi+l  ‘  mi+l'  "'i+1  '  '"i+1  '  "i+1 


M 


i+1 


U _ ] — )  +  (  1 

'i+1  si+l  (Mi-mi+si) 


1  ) 


ri 


si 


+ 


(1-01) 
mi+l  _ 


3-7-267 


Var  (B 1 )  =  Bi'2  ^i+1  '  rnj+l^Mi+l  ~  mi+l  +  si+l)  (J _  _  J _ ) 


2 

m  1+1 


ri+l  si+l 


gj2  si2  (NrV2  ( j _ i )  + 

(Mi-mi+si) 


ri  si 


(Ni-mi)(Ni+rBi)  (N.-M,)  (1-0, ) 

H~(M .  -m  ■  +s j ) 


(Ni+l~Mi+f  .  „2 

li+lmi+l 


(N,-Mi) 


Ni+1  ^i+l'Vf  M.  ,,m. +  0  (N,-ni )  M_m 


l  i 


When  m.  and  r^  are  both  greater  than  10,  Seber  (1973)  suggests  modifications 
of  M..,  N.. ,  6.,  and  B..  which  lead  to  less  biased  estimates.  These  modified 

estimates  are: 


M. 

1 


Ni 


s  .+1 

Z  •  — — tt  +  m- 

i  r.j+1  i 


^(v1) 

m^+1 


0.  =  - 


Mi+i 


M.-m^+s 


A  A 


Bi  =  Ni+1  -  0i(Ni-ni+Si) 

These  corrections  for  sampling  bias  will  not  affect  the  estimates  of  variance 
(Seber,  1973). 


Since  portions  of  some  animals'  home  range  lie  outside  the  small  mammal  live 
trapping  grids,  the  grid  boundaries  do  not  circumscribe  the  actual  area  being 
sampled.  The  effective  trapping  area,  which  depends  on  trapping  efficiency 
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and  animal  movement  patterns,  must  be  estimated  to  provide  absolute  density 
estimates  (animals  per  unit  area)  for  the  sampled  small  mammal  populations. 
Addition  to  the  boundaries  of  the  grid  of  an  area  equal  to  the  radius  of  the 
average  home  range  of  a  particular  animal  category  furnishes  an  estimate  of 
the  effective  trapping  area  (Broadbooks,  1970). 

Home  range  may  be  defined  as  that  area  traversed  by  the  individual  in  its 
normal  activities  of  food  gathering,  mating,  and  caring  for  young  (Burt,  1943). 
Occasional  excursions  outside  the  area  are  specifically  excluded  from  the 
concept  of  home  range.  Food  supply,  cover,  population  density,  terri toral i ty 
and  other  factors  may  influence  the  size  of  home  ranges. 


Stickel  (1954)  reviews  and  compares  several  methods  of  estimating  home  range. 
One  method,  the  observed  maximum  range  length  method,  uses  the  distance 
between  the  most  widely  separated  capture  sites  as  the  diameter  of  a  circle 
for  which  an  area  is  computed.  Stickel  (1954)  found  that  adding  one  half  the 
distance  to  the  next  trap  to  each  end  of  the  observed  maximum  range  length 
(the  adjusted  maximum  range  length)  gave  estimates  within  3%  of  the  true 
range  length  in  an  artificial  population.  The  maximum  observed  range  length 
and  adjusted  maximum  range  length  have  been  used  by  several  authors  to  compute 
home  range  of  small  mammals  (Lidicker,  1966;  Stickel,  1960;  Brown,  1956; 

Fitch,  1947;  Linsdale,  1946;  Lay,  1942;  Stuewer,  1943;  Evans  and  Holdenried, 
1943). 


t 


Adjusted  maximum  range  lengths,  then,  are  calculated  and  averaged  over  age  and 
sex  classes  of  all  individuals  of  each  species  captured  at  three  or  more 
different  locations  at  each  7.29  and  1.35  ha  grid  during  one  sampling  period. 

To  insure  comparability  of  data  between  species  and  among  grids,  the  adjusted 
maximum  range  length  is  computed  only  from  the  first  three  captures  at  different 
locations  regardless  of  the  total  number  of  captures.  A  boundary  strip  equal 
to  one-half  of  the  average  adjusted  maximum  range  length  is  added  to  the  grid 
area  as  an  estimate  of  the  effective  trapping  area  for  each  species. 

Dividing  the  Jolly-Seber  population  estimates  by  the  estimated  effective 
trapping  area  provides  population  density  estimates  for  each  species 

captured  on  the  larger  grids. 
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b)  Habitat  Affinity  -  Small  mammal  species  depend  upon  their 
immediate  surroundings  to  provide  basic  requirements  for  food,  shelter  and  water 
Determination  of  habitat  affinities  within  the  normal  range  of  a  species  may 
indicate  its  particular  needs  for  survival  and  continued  growth  and  reproduction 
In  general,  an  animal's  habitat  may  be  characterized  by  the  predominant 
vegetation.  Evaluation  of  distribution  abundance  patterns  of  different  animal 
species  within  and  between  vegetation  types  provides  a  measure  of  habitat 
affinity i 


If  all  animal  species  in  an  area  were  randomly  distributed  with  respect 
to  vegetation  distribution  (no  habitat  affinity  )>  then  the  proportion  of 
individuals  of  a  species  captured  in  a  particular  vegetation  type  would 
correspond  to  the  proportion  of  the  trapping  effort  devoted  to  that  vegetation 
type.  For  example,  if  30%  of  the  small  mammal  live  traps  were  established 
in  sagebrush  vegetation  type,  then  30%  of  the  total  number  of  individuals 
of  all  species  captured  over  all  sampling  grids  would  be  caught  in  the 
sagebrush  habitat  if  the  species  were  randomly  distributed.  Conversely: 

50%  of  all  sagebrush  vole  captures  occurred  in.  the  sagebrush  this  would 
indicate  a  definite  affinity  of  sagebrush  voles  witn  sagebrush  stand 

vegetation. 


if 


The  chi-square  test  (Snedecor  and  Cochran,  1967)  will  be  used  to  determine 
if  the  differences  between  the  observed  number  of  captures  for  a  given  species 
in  a  given  vegetation  type  and  the  number  of  captures  expected  on  the  basis 
of  a  random  distribution  is  significant.  The  chi-square  statistic,  x  is 
given  by: 

2  _  .  (0-E)2 

X  -  E  - r - 


Where:  0  =  observed  number  of  captures 

E  =  expected  number  of  captures  based  on  a  random  distribution 


The  calculated  total  chi-square  value  is  compared  to  a  chi-square  table.  If  the 
value  exceeds  22.36  (for  13  degree  of  freedom)  a  significant  difference  at 
the  95%  confidence  level  exists  between  observed  and  expected  number  of 
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captures.  When  a  significant  total  chi-square  value  is  obtained,  each  individual 
value  (species  by  habitat)  is  chedked  to  determine  where  the  deviation(s)  from  a 
random  pattern  occurs.  The  individual  values  indicate  the  degree  of  deviation  (the 
larger  the  value  the  greater  the  deviation  from  normal).  The  sign  associated  with 
the  value  indicates  whether  the  deviation  is  greater  or  less  than  expected. 


c)  Species  Diversity  -  Species  diversity  is  a  measurable  charac¬ 
teristic  which  relates  to  the  organization  and  functioning  of  the  ecosystem 
(MacArthur,  1965;  Pianka,  1971).  It  incorporates  both  the  number  of  species 
and  the  number  of  individuals  of  each  species  present  in  a  sample  taken  from 

a  community. 

One  diversity  index  which  has  been  widely  applied  to  community  analysis  is  the 
Shannon-Weiner  function,  H'  (Margalef,  1957;  MacArthur  and  MacArthur,  1961; 

Lloyd  and  Ghelardi,  1964;  Pielou,  1966).  This  function,  derived  from  the  field 
of  information  theory,  describes  the  average  degree  of  uncertainty  of 
predicting  the  species  of  a  given  individual  picked  at  random  from  a  community. 

This  uncertainty  and  the  value  of  the  index  increases  both  as  number  of  9 

species  and  the  equitability  of  distribution  of  individuals  among  species 

increases. 

The  general  formula  for  the  index  is: 

s 

H 1  =  -  E  P  i  1  n  P  . 

i=l  1 

where  s  is  the  number  of  species  and  p^  is  the  proportion  of  the  total  number 
of  individuals  consisting  of  the  ith  species.  Logarithms  to  the  base  e  are 
generally  used.  The  above  equation  is  a  biased  estimate  of  H\  an  unbiased 
estimate,  E(H'),  can  be  found  from  (Hutcheson,  1970). 

E(H')  =  I  Pi  In  Pi  -  fjj3 - 

1=1 

where  N  is  the  total  number  of  individuals  of  all  species.  Natural  logarithms 

must  be  used  in  this  formula.  _  | 
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The  variance  of  the  estimate  of  H'  is  estimated  by: 


Var  (H')  = 


2  2 
E  p.  1  n  p.  -  z  p.  In  p. 

i=l  1  1  i=l  1  1 


N 


The  maximum  value  of  H'  that  could  be  expected  if  all  individuals  captured 
were  distributed  evenly  among  the  species  is  estimated  by: 


H'  (max)  =  log  s 

The  evenness  of  distribution  or  equitability  then  is  calculated  by  the 
formula : 

J  =  H'/H'  (maximum) 

2)  Night  Spotlight  Census  -  Density  estimates  (numbers  per 
hectare)  are  determined  for  each  species  observed  during  the  night  spotlight 
census.  The  total  area  covered  during  the  census  is  determined  by  multiplying 
the  mean  transect  width  (average  observable  distance)  by  the  transect  length 
(48,270  m).  Dividing  the  area  covered,  after  conversion  to  hectares,  into 
the  total  number  of  a  particular  species  seen  provides  an  estimate  of  the 
number  of  animals  per  hectare. 

3.  Data  Summary 

a.  Live  and  Removal  Trapping  -  Fourteen  different  vegetation  types 
were  sampled  by  small  mammal  live  trapping  grids  during  October  and  December 
1974  and  during  May,  July  and  September-October  1975.  Small  mammal  grid 
designations  and  habitat  descriptions  for  each  grid  are  listed  in  Table  3-7-63  . 
Removal  trap  lines  were  established  in  vegetation  types  sampled  by  grids  A-E 
and  G  during  December  1974  and  May,  July  and  October,  1  975  to  collect  adult  deer 
mice  (Peromyscus  manicul atus ) ,  least  chipmunks  (Eutamias  minimus)  and  long¬ 
tailed  voles  (Microtus  longicaudus)  for  analyses  of  reproductive  efforts  and 


stomach  contents. 


Approximately  2,700  small  mammals  representing  13  different  trappable  species 
have  been  captured  to  date.  The  species  encountered  are  included  in  the  wild 
mammal  species  list  presented  in  Table  3-7-64  . 

Data  collection  from  small  mammals  captured  during  trapping  operations  are 
summarized  and  presented  below.  Three  major  topics  are  considered.  First, 
the  relative  importance  of  each  habitat  type  to  the  diversity  and  abundance 
of  small  mammal  population  is  discussed.  Secondly,  the  ecological  distribution, 
abundance,  and  variation  of  population  parameters  among  habitats  is  described 
for  each  small  mammal  species  captured.  Finally,  seasonal  variations  in  small 

mammal  population  levels  are  discussed. 


1)  Small  Mammal  Habitats  -  Determination  of  the  relative 
importance  of  different  habitats  to  small  mammal  populations  will  focus  on 
a  comparison  of  three  esitmated  parameters;  species  diversity,  species 
composition  and  abundance. 


Shannon-Weiner  diversity  indices  are  provided -for  each  grid  (habitat  type) 
during  each  sampling  period  in  Tables  3-7-65  to  3-7-  70.  The  diversity  indices 
express  numerically  the  number  of  species  and  distribution  of  individuals 
among  species  (equitabil ity)  for  each  grid.  Since  an  increased  trapping 
effort  usually  results  in  the  capture  of  more  species  and  more  individuals 
among  species,  direct  comparison  of  results  cannot  be  made  between  small 
(0.81  ha)  and  larger  (1.35  and  7.29  ha)  grids. 


A  summary  of  trapping  results,  expressed  as  individuals  of  all  species 
captured  per  100  trap  nights,  is  presented  for  all  grids  during  each  sampling 
period  in  Table  3-7-71.  Expressing  abundance  as  captures  per  100  trap  nights 
where  one  trap  night  is  defined  as  a  trap  baited  and  set  for  approximately  24 
hours  permits  direct  comparison  of  results  of  each  grid  type  and  between 

sampling  periods. 

A  trapping  summary  by  species  for  all  grids  is  shown  in  Table  3-7-72  . 

Macrohabitat  affinities  as  determined  by  chi-square  values  are  presented  for 
each  species  in  Table  3-7-73  .  A  total  chi-square  value  greater  than  22.36  represent 
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Table  3-7-70 


Number  of  species  captured  (n)  and  Shannon  Weiner 
(October  1974  -  September/October  1975). 


Grid 

Vegetation  Type 

Oct. 

n 

.  1974 

H' 

Dec 

n 

1 

3ottomland  meadow 

2 

.349 

3 

2 

Sagebrush  (flat) 

2 

.687 

1 

3 

Rabbitbrush 

3 

.745 

2 

4 

Pinyon-juniper/mixed  brush 

3 

.980 

1 

5 

Mixed  brush 

2 

.665 

2 

6 

Pinyon-juniper/sagebrush 

3 

.673 

1 

7 

Upland  meadwo 

2 

.349' 

0 

A 

Greasewood/sagebursh 

3 

.950 

3 

B 

Pinyon-juniper  (south  slope) 

5 

1.182 

2 

C 

Pinyon-juniper  (north  slope) 

7 

1.231 

2 

D 

Sagebrush 

5 

.981 

1  ‘ 

E 

Mixed  brush 

4 

.857 

0 

F 

Douglas-fir 

2 

.398 

2 

G 

Aspen 

1.028 

*  Insufficient  data  for  computation 


indices  (H1)  for  each  grid  by  trapping  period 


1974  May  1975  July  1975  Sept/Oct.  1975 

H '  n  H '  n  H '  n  H ' 


.908 

2 

.500 

? 

L- 

.500 

1 

(0 

(0 

3 

.967 

4 

1.047 

3 

.718 

.440 

3 

.894 

3 

0.619 

3 

.455 

(0 

4 

1.001 

3 

1 .038 

4 

.971 

.693 

2 

.642 

2 

.683 

2 

.655 

(0 

3 

.935 

4 

1 .133 

2 

.295 

_  „* 

2 

.500 

2 

.520 

1 

(0 

.773 

3 

.849 

4 

1  ,.040 

5 

.970 

.393 

6 

1 .440 

7 

1.634 

7 

1 .296 

.693 

5 

1.331 

6 

1 .477 

6 

1 .314 

(0 

A 

.998 

4 

1 .165 

4 

.721 

__* 

5 

1.046 

5 

1.137 

5 

.764 

.271 

2 

.645 

o 

.693 

4 

1.147 

3 

.810 

3 

.613 

4 

1.245 

1 
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Table  3-7-71 


Grid 


Small  mammal  trapping  summary  for  all  grids  during  each  sampling  period  for  RBOSP 


Vegetation  Type 


1  Bottomland  Meadow 

2  Sagebrush 

3  Rabbitbrush 

4  Pinyon-juniper/mixed  brush 

5  Mixed  Brush 

6  Pinyon-juniper/sagebrush 

7  Upland  Meadow 

A  Greasewood/Sagebrush 

B  Pinyon-juniper  (south  slope) 

C  Pinyon-juniper  (north  slope) 

D  Sagebrush 

E  Mixed  Brush 

F  Douglas  Fir 

G  Aspen 

Average 
1  Relative  Abundance 


Individuals  captured  of  all  species  per  100  trap  nights_ 


*  Grid  not  sampled. 

**  For  comparative  purposes.  Aspen  data  are  not  included  in  averages. 


%  Relative 


t  1 Q74 

Hpr  1 97  4 

Mav  1975 

July  1975 

Oct.  1975 

Averaqe 

Abundance 

10.91 

14.55 

6.67 

5.05 

3.64 

8.43 

4.65 

10.91 

4.85 

13.33 

20.61 

17.58 

13.45 

7.42 

23.64 

15.15 

35.76 

12.73 

23.03 

22.06 

12.17 

24.24 

2.42 

22.42 

13.33 

12.73 

15.03 

8.29 

20.61 

1.21 

23.03 

8.48 

33.33 

17.33 

9.56 

18.18 

6.06 

21.21 

15.15 

13.94 

14.91 

8.22 

5.45 

0.00 

9.09 

8.48 

9.70 

6.55 

3.61 

22.26 

12.73 

12.33 

12.63 

26.47 

18.09 

9.98 

16.54 

9.09 

14.14 

16.09 

14.44 

14.94 

8.24 

15.04 

1.21 

9.02 

14.59 

11.23 

11.82 

6.52 

15.34 

1.21 

9.77 

7.97 

6.47 

9.38 

5.1/ 

8.57 

0.00 

13.08 

11.13 

17.44 

11.82 

6.52 

8.98 

★ 

7.88 

*  • 

8.52 

10.49 

7.21 

6.56 

8.85 

10.49 

8.30 

9.18 

4.58 

5.06 

15.39 

5.87 

12.71* ** 

11.37** 

14.52** 

13.07 

25.70 

9.81 

21.23 

18.99 

24.26 
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Table  3-7-  72  Small  mammal 

trapping  summary  by  species 

for  all 

grids  during  sampling 

periods 

1,  3, 

4, 

and  5* 

for  RB0SP 

Number  of 

individuals  captured  of  each 

species**  per 

100 

trap  nights 

Gri  d 

Veqetation  Type 

SOME 

SPLA 

SPTR 

PEAP 

EUMI 

EUQU 

PEMA 

PETR 

NECI 

CLGA 

MI  M0 

MILO 

LACU 

1 

Bottomland  Meadow 

0.00 

0.00 

0.00 

0.00 

0.34 

0.00 

5.56 

0.00 

0.00 

0.00 

0.51 

0.00 

0.34 

2 

Sagebrush 

0.00 

0.00 

1.82 

0.15 

9.70 

0.00 

3.94 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3 

Rabbi tbrush 

0.00 

0.91 

0.00 

0.00 

8.94 

0.00 

13.64 

0.00 

0.00 

0.00 

0.00 

0.30 

0.00 

4 

Pinyon-jum'per/ 
mixed  brush 

0.00 

0.91 

0.00 

0.15 

7.58 

1 .67 

7.88 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.00 

0.00 

0.00 

•  13.18 

0.00 

8.18 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6 

Pinyon-juni per/ 
sagebrush 

0.00 

0.91 

0.00 

0.45 

4.70 

0.00 

11.06 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.00 

0.00 

0.00 

1.06 

o.oo 

7.12 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

A 

Greasewood-Sagebrush 

0.00 

0.68 

0.00 

0.08 

8.53 

0.00 

8.16 

0.00 

0.00 

0.00 

0.00 

0.98 

0.00 

B 

Pinyon-juniper 
(south  slope) 

0.00 

1.20 

0.00 

0.19 

6.39 

1.43 

4.59 

0.64 

0.83 

0.00 

0.04 

0.00 

0.00 

C 

Pinyon-juniper 
(north  slope) 

0.00 

1.58 

0.00 

0.00 

4.17 

1.39 

4.70 

0.38 

0.23 

0.00 

0.04 

0.00 

0.00 

D 

Sagebrush 

0.04 

0.90 

0.00 

0.00 

4.02 

0.00 

4.51 

0.00 

0.11 

0.00 

0.00 

0.00 

0.30 

E 

Mixed  brush 

0.00 

0.53 

0.00 

0.00 

5.64 

0.00 

5.68 

0.00 

0.00 

0.08 

0.00 

0.19 

0.45 

<? 

F 

Douglas  Fir 

0.00 

0.00 

0.00 

0.00 

2.41 

0.00 

1.38 

0.00 

0.00 

4.48 

0.00 

0.09 

0.00 

G 

Aspen 

Average 

0.00 

0.00 

0.00 

0.00 

2.51 

0.00 

1.42 

0.00 

0.00 

4.92 

0.00 

0.33 

0.00 

0.01 

0.74 

0.06 

0.06 

5.60 

0.43 

5.72 

0.14 

0.16 

0.50 

0.03 

0.19 

0.11 

%  Relative  Abundance 

0.04 

5.41 

0.44 

0.44 

40.80 

3.14 

41 .65 

0.99 

1.13 

3.62 

0.18 

1.35 

0.80 

*  Winter  sampling  period  deleted  from  analysis  due  to  the  inactivity  of  most  small  mammal  species  during  this  time. 
**  See  Table  for  species  represented  by  each  4-letter  code. 
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Table  3-7-4  Determination  of  macrohabitat  preferences  by  chi-square  values*  for  all  species  captured  on  each  grid  during  sampling  periods 
1,  3,  4,  and  5**  for  RBOSP 


Species*** 


Grid 

Vegetation  Type 

SPLA 

SPTR 

PEAP 

■  E'JMI 

EUQU 

PEMA 

PETR 

NECI 

CLGA 

MILO 

LACU 

1 

* 

Bottomland  Meadow 

4.41- 

0.36- 

0.36- 

29.38- 

2.56- 

0.03- 

0.80- 

0.92- 

2.95- 

1.10- 

2.76+ 

2 

Sagebrush 

4.90- 

338.74+ 

0.91  + 

19.78+ 

2.85- 

3.64- 

0.89- 

1 .03- 

3.28- 

1.23- 

0.73- 

3 

Rabbitbrush 

0.25+ 

0.40- 

0.40- 

13.14+ 

2.85- 

72.46+ 

0.89- 

1.03- 

3.23- 

0.49+ 

0.73- 

4 

Pinyon-juniper/mixed  brush 

0.25+ 

0.40- 

*  0.91- 

4.60+ 

23.33+ 

5.41  + 

0.89- 

1.03- 

3.28- 

1.23- 

0.73- 

5 

Mixed  brush 

4.90- 

0.40- 

0.40- 

67.75+ 

2.85- 

7.03+ 

0.89- 

1.03- 

3.28- 

1.23- 

0.73- 

6 

Pinyon- juniper/sagebrush 

0.25+ 

0.40- 

17.04+ 

0.96- 

2.85- 

33.00+ 

0.89- 

1.03- 

3.28- 

1.23- 

0.73- 

7 

Upland  meadow 

4.90- 

0.40- 

0.40- 

24.28- 

2.85- 

2.38+ 

0.89- 

10.3- 

3.28- 

1.23- 

0.73- 

A 

Greasewood-sagebrush 

0.16- 

1.60- 

0.10+ 

40.89+ 

11.48- 

27.77+ 

3.60- 

4.14- 

13.21- 

89.82+ 

2.94- 

B 

Pinyon-juniper  (south  slope) 

7.59+ 

1.60- 

7.21  + 

2.97+ 

61.28+ 

5.93- 

49.80+ 

77.11+ 

13.21- 

4.94- 

2.94- 

C 

Pinyon-juniper  (north  slope) 

25.05+ 

1.60- 

1.60- 

9..  67- 

56.74+ 

4.80- 

11.35+ 

0.84+ 

13.21- 

4.94- 

2.94- 

D 

Sagebrush 

0.91  + 

1.60- 

1.60- 

‘  11.82- 

11.48- 

6.75- 

3.60- 

0.31- 

13.21- 

4.94- 

8.73+  ■ 

E 

Mixed  Brush 

1.63- 

1.60- 

1.60- 

0.01  + 

11.48- 

0.01- 

3.60- 

4.14- 

9.52- 

0.00+ 

27.93+ 

F 

Douglas-fir 

3.61- 

0.70- 

0.70- 

21.03- 

5.01- 

38.16-  ' 

1.57- 

1 .80- 

371 .01+ 

0.62-  • 

1.28- 

6' 

Aspen 

6.80- 

0.55- 

0.55- 

15.56- 

3.95- 

29.53- 

1 . 24- 

1.42- 

360.05+ 

1 .00+ 

1.00- 

TOTAL 

70.65 

350.35 

33.79 

251.86 

201 .55 

236.78 

80.94 

96.85 

816.05 

113.97 

54.93 

*  A  total  chi-square  value  greater  than  22.36  indicates  a  significant  difference  between  expected  and  observed  number  of  captures  at  the 
95"  confidence  level.  A  '  +  '  following  a  value  signifies  that  the  observed  number  of  captures  exceeded  the  expected  number  while  a  - 
implies  the  opposite. 

**  Winter  sampling  period  deleted  from  analysis  due  to  inactivity  of  most  small  mammal  species  during  this  time. 

See  Table  3-7-64  in  the  Second  Annual  Report  for  species  represented  by  each  4-letter  code. 
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•  a  statistically  significant  difference  between  the  observed  and  expected  (based 
on  a  random  distribution  of  species  among  habitat  types)  number  of  captures. 
Habitat  affinities  are  indicated  by  the  largest  positive  values  of  a  species 

individual^chi -square  value  series. 

Most  small  mammals  ultimately  depend  upon  the  vegetation  for  their  cover, 
source  of  food  and  frequently  their  only  supply  of  water.  The  amount  of 
vegetation  cover  within  a  habitat  type  therefore  is  probably  a  major  determining 
factor  in  the  distribution  and  abundance  of  many  small  mammal  species.  To 
help  identify  causal  relationships  between  vegetation  and  small  mammal 
population  parameters,  percent  cover  of  all  vegetation  within  the  tree,  shrub, 
and  herbaceous  strata  at  each  small  mammal  grid  are  presented  in  Table  3-7-74  . 
Percent  cover  was  determined  from  data  collected  on  permanent  vegetation 
phytosociological  transects  established  on  or  near  the  appropriate  small 
mammal  grid. 


a)  Bottomland  Meadow  (Grid  1)  -  Species  diversity  on  grid  1 
was  comparatively  low  during  most  sampling  perioas  with  no  more  than  three  species 
represented  in  any  one  sample.  The  deer  mouse  was  the  most  frequently 
trapped  small  mammal  on  the  grid.  The  least  chipmunk,  montane  vole,  and 
the  sagebrush  vole  (Lagurus  curtatus)  were  also  captured. 


Percent  relative  abundance  of  trappaole  small  mammals,  based  on  the  average 
trapping  success  per  unit  effort  (i.e.,  100  trap  nights)  over  all  sampling 
periods,  was  the  third  lowest  (4.65%)  among  grids.  This  is  probably  due 
in  large  part  to  the  total  absence  of  tree  cover,  and  very  little  shrub  cover 
(0.27%)  on  the  grid  although  herbaceous  cover  (67.93%)  was  the  highest  of 
all  grids.  As  the  results  from  other  grids  will  emphasize  the  amount  of  tree 
and  shrub  cover,  particularly  shrub  cover,  is  an  important  factor  which  influences 
total  small  mammal  abundance.  A  dense  shrub  cover  definitely  affords  a  great 
deal  of  protection,  many  potential  nesting  sites  and  a  source  of  food. 
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Percent  cover  of  tree,  shrub  and  herbaceous  vegetation  on  or  near  each  small  mammal 
live  trapping  grid  as  determined  from  data  collected  on  permanent  phytosociological 

transects  for  RBOSP 


°L  fever-all  veaetation  species 


1  Bottomland  meadow* ** 

2  Sagebrush** 

3  Rabbitbrush*** 

4  Pi nyon-j uni  per/mixed  brush**  1.75 

5  Mixed  brush** 

6  Pinyon-juniper/sagebrush** 

7  Upland  meadow** 

A  Greasewood-sagebrush*** 

B  Pinyon-juniper  (south  slope)***  13.05 

C  Pinyon-juniper  (north  slope)**  28.50 

D  Sagebrush*** 

E  Mixed  brush** 

F  Douglas  Fir***  30.45 

G  Aspen***  34.92 


0.27 

67.93 

65.20 

21.43 

7.32 

28.75 

35.53 

22.95 

58.48 

24.30 

10.45 

36.50 

51.31 

8.52 

59.83 

25.75 

25.85 

51.60 

— 

20.88 

20.88 

39.88 

9.43 

49.31 

1.37 

3.57 

17.99 

1.00 

1.77 

31.27 

32.97 

13.43 

46.40 

74.36 

5.82 

80.18 

57.01 

20.67 

108.13 

59.43 

26.23 

120.58 

*  Average  of  3  sampling  periods  (’  ,  July,  and  September,  1975). 

**  Vegetation  transect  is  within  a  comparable  vegetation  type  near  the  small  mammal  grid. 

***  All  or  a  portion  of  the  vegetation  transect  is  within  the  small  mammal  grid. 


M  Sacebrush  (Grid  2)  -  Species  diversity  was  on  the  average 
higher  on  this  grid  located  on  84  Hesa  than  that  of  bottomland  meadow  with 
as  many  as  4  species  captured  in  one  sample.  The  least  chipmunk  and  ^e 
deer  mouse  were  captured  more  frequently  than  other  species  and  the  fo 

species  exhibited  an  affinity  squirrel  (S^hilus 

exhibited  a  very  definite  affinity  for  this  habitat  typ 

A, though  herb.ceout  ve8«t,ti.n  ever  .as  relatively  lo. 

(21.43%)  was  much  higher  than  that  for  bottomland  meadow.  Accor  mg  y, 

percent  relative  abundance  (7.42%)  was  higher. 

C)  Pahhithrush  (Grid  3)  -  Species  diversity  was  very  low  on 
this  grid  as  most  of  the  individuals  capped  were^ei ther^deer  mice  or  leas 

chipmunks.  Both  species  an  and  the  long-tailed 

L^red  the  grid  but  were  represented  infrequently  in  samples 

,  ,  no  17o/\  was  the  highest  of  any  grids  sampled. 

Tntal  nercent  relative  abundance  (12.1//°J  was  cne  y 

^  ,  /oo  qqoM  cover  were  probably  major 

The  high  shrub  (35.53%)  and  herbaceous  (22.95*)  cover  w  P 

contributing  factors  to  the  high  capture  success  in 

fact,  only  »  oth.n  8rtds.  ,Hd  A  (,c,aS,..o  ^  f « 

hcth,.  both  ;  1  herbaceous  covet, 

and  similar  relative  abundances,  exmbited  a  much 

8.52  and  9.43,  respectively. 

d)  p-im/nn-iuniper  (mixed  brush}.  '  The  ec0t0nal  (ed96 

c  fy.ppc  are  Drobably  two  important  factors 

:r::ir ::  — - -  “• 

grid. 
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The  Colorado  chipmunk  (Eutamias  quadri vittatus) ?  whose  distribution  is  limited  ^ 

to  the  pinyon-juniper  type  within  the  study  area  was  caught  here.  Although  its 
relative  abundance  was  low  compared  to  the  least  chipmunk  and  the  deer  mouse,  the 
Colorado  chipmunk  revealed  an  affinity  for  this  habitat  type  as  did  the  latter 
two  species.  The  gol den-mantled  ground  squirrel  and  the  apache  pocket  mouse 

were  occasionally  captured. 

The  total  percent  relative  abundance  (8.29%)  was  the  fourth  highest  of  all  grids. 

The  moderately  high  shrub  cover  (24.30%),  herbaceous  cover  (10.45%)  and  the  presence 
of  a  tree  stratum  probably  accounted  for  the  high  relative  abundance. 

e)  Mixed  Brush  (Grid  5)  -  Species  diversity  was  relatively  low 
on  this  grid  during  all  samp! ing  periods  as  only  two  species  were  ever  captured. 

Both  the  deer  mouse  and  the  least  chipmunk  were  trapped  frequently  in  traps  and 
both  exhibited  a  definite  affinity  for  the  habitat  type. 

This  grid  exhibited  the  highest  shrub  cover  (51.31%)  of  all  grids  established  at 
lower  elevations.  Accordingly,  total  percent  relative  abundance  (9.56%)  was  the  * 
third  highest  of  all  grids.  It  appears  from  the  comparison  of  trapping  results 
from  homogeneous  mixed  brush  and  sagebrush  types  (grids  5,2,  and  D)  at  the  lower 
elevation  that  mixed  brush  can  support  more  small  mammals  than  sagebrush.  Thus, 
in  some  instances,  vegetation  species  composition  may  be  as  important  to  small 
mammal  diversity  and  abundance  as  vegetation  cover. 

f)  Pinyon-juniper/sagebrush  (Grid  6)  -  Although  this  grid  is 
similar  to  grid  4  (pinyon-juniper/mixed  brush)  in  that  it  is  a  pinvon-juniper/ 
shrub  ecotone,  species  diversity  was  on  the  average  lower.  The  largest  contri¬ 
buting  factor  to  the  decreased  diversity  was  the  predominance  of  deer  mice  and 
the  total  absence  of  the  Colorado  chipmunk.  The  deer  mice  as  well  as  the  apache 
pocket  mouse  showed  an  affinity  forthis  habitat  type.  The  golden  mantled 
ground  squirrel  was  captured  occasionally  on  the  grid. 

Although  both  shrub  cover  (25.27%)  and  herbaceous  cover  (25.85%)  were  higher  on 
this  grid  than  on  grid  4,  total  relative  abundance  was  lower  (8.22%). 

I 
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g)  Upland  Meadow  (Grid  7)  -  Species  diversity  here  was,  on  the 
average,  the  lowest  of  all  small  grids.  Only  2  species,  the  least  chipmunk 
and  the  deer  mouse,  were  represented  in  samples  and  neither  exhibited  a  preference 

for  the  type. 


Total  percent  relative  abundance  (3.61%)  was  the  lowest  of  all  grids.  The 
absence  of  trees  and  shrubs  and  the  harsh  environmental  conditions  characteris¬ 
tic  of  the  higher  elevations  were  undoubtedly  the  major  contributing  factor 
in  the  poor  trapping  success  shown  by  this  grid. 


h)  Greasewood-sagebrush  (Grid  A)  -  This  grid  exhibited  the 
lowest  average  species  diversity  of  the  larger  qrids  establshed  in  habitats 
below  7500  ft  elevation.  Although  five  species  were  trapped,  most 
individuals  captured  were  either  deer  mice  or  least  chipmunks.  Both  species 
exhibited  a  preference  for  this  habitat  type  as  did  the  long-tailed  vole 
(Microtus  longicaudus) .  The  golden-mantl ed  ground  squirrel  and  the  Apache  pocket 
mouse  were  captured  i nfrequently . 


Total  percent  relative  abundance  (9.98%)  was  the  highest  of  the  larger  grids 
and  second  highest  of  all  grids.  Again,  high  shrub  cover  {39.88%)  appears  to 
be  a  major  contributing  factor  even  though  herbaceous  cover  (9.43%)  was  low. 


i)  Pinyon-juniper/south  slope  (Grid  B)  -  This  grid  exhibited 
the  highest  species  diversity  of  any  of  the  large  (7.29  ha)  grids.  A  total  of 
8  species  were  trapped  on  this  grid.  Five  of  these  species,  the  golden  mantled 
ground  squirrel,  Apache  pocket  mouse,  bushy-tailed  wood  rat  (Neotoma  cinerea), 
Colorado  chipmunk  and  pinyon  mouse  (Peromyscus  truei)  exhibited  an  affinity  for 
the  habitat  type.  The  latter  two  species  are  limited  to  pinyon-juniper  woodlands 
within  the  study  area.  The  least  chipmunk,  montane  vole  and  the  deer  mouse 
were  also  captured. 


Though  shrub  cover  (1.37%)  and  herbaceous  cover  (3.57%)  were  low,  total 
percent  relative  abundance  (8.24%)  was  moderately  high  on  this  grid.  The 
presence  of  trees  evidently  was  important  to  small  mammal  abundance  here. 
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j)  Pi nyon-j uni  per /north  slope  (Grid  C)  -  Again,  largely  due  ^ 

to  the  presence  of  the  tree  stratum,  average  species  diversity  was  high  on  this 
grid.  With  the  absence  of  the  apache  pocket  mouse,  the  same  species  were 
captured  on  this  grid  as  on  grid  B.  However,  only  3  species,  the  golden-mantl ed 
ground  squirrel,  Colorado  chipmunk,  and  the  pinyon  mouse  showed  a  definite 
affinity  for  this  habitat  type. 

Tree  cover  (28.50%)  was  higher  on  this  grid  than  on  grid  B  thought  total  small 
mammal  percent  relative  abundance  (6.52%)  was  lower.  This  may  be  attributed 
in  part  to  the  lower  shurb  (1.00%)  and  herbaceous  (1.77%)  cover. 

k)  Sagebrush  (Grid  D)  -  Average  species  diversity  on  this  grid 
was  comparable  to  that  of  grid  A  (greasewood-sagebrush) .  Six  species  were 
represented  in  samples  with  the  deer  mouse Jind.  feast  chipmunk  being  captured 
more  frequently  even  though  both  showed  h  negative  affinity  for  the  sagebrush 
type.  The  sagebrush  vole  revealed  an  affinity  for  tTTis  type.  The  golden 
mantled  ground  squirrel  and  the  bushy-tailed  wood  rat  were  also  captured. 

( 

Total  relative  abundance  (5.17%)  was  the  lowest  of  the  large  grids.  The  high 
shrub  cover  (32.97%)  and  the  moderately  high  herbaceous  cover  (13.43%)  does  not 
support  this  trend.  However,  the  absence  of  trees  and  the  fact  that  homogeneous 
sagebrush  types  (excluding  sagebrush  stands  in  the  bottomland  drainings)  tend 
to  support  fewer  small  mammals  than  mixed  bursh  types  may  partially  explain  the 

lower  relative  abundance  on  this  grid. 

1)  Mixed  Brush  (Grid  E)  -  Average  diversity  on  this  grid  was 
comparable  to  the  other  treeless  large  grids,  although  this  elevation  is  over 
1,000  ft  higher.  Six  species  were  captured  with  the  deer  mouse  and  the  least 
chipmunk  again  most  abundant.  However,  the  only  species  that  showed  an  affinity 
for  this  mixed  brush  type  was  the  sagebrush  vole.  The  red-backed  vole 
(Clethrionomys  qapperi)  was  represented  by  very  few  captures.  The  golden- 
mantled  ground  squirrel  and  the  long-tailed  vole  were  also  captured. 


( 
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0  Snrub  density  (74.36%)  was  the  highest  of  any  grid  and  thus  total  percent 

relative  abundance  was  higher  than  grid  0  (sagebrush)  even  though  the  elevation 
was  higher  and  the  environmental  conditions  probably  harsher. 


m)  Douglas-Fir  (Grid  F)  -  Average  species  diversity  was  low 
on  this  grid  as  most  of  the  captures  were  of  one  species,  the  red-backed  vole, 
which  revealed  a  definite  affinity  for  the  Douglas  fir  vegetation  type.  The 
long-tailed  vole,  deer  mouse  and  the  least  chipmunk  were  occasionally  captured. 

Even  though  tree  (30.45%),  shrub  (57.01%),  and  herbaceous  (20.67%)  cover  were 
very  high,  total  percent  relative  abundance  was  the  second  lowest  of  any  grid. 
The  harsher  environment  and  shorter  growing  season  at  the  higher  elevation 
(8200  ft)  are  probably  major  contributing  factors. 

n)  Aspen  (Grid  F)  -  Although  the  same  species  were  captured 
in  Aspen  as  in  Douglas-fir,  the  individuals  captured  were  more  equally 
distributed  among  the  species  and  average  species  diversity  was  higher  at  the 
aspen  grid.  The  red-backed  vole  revealed  an  affinity  for  this  type. 

Total  vegetation  cover  was  higher  in  Aspen  than  in  Douglas  fir  and  percent 
relative  abundance  was  higher.  However,  other  factors  at  the  higher  elevations 
including  length  of  the  growing  season,  harshness  of  the  environment,  vegeta¬ 
tion  species  composition  and  tolerance  range  of  small  mammals  to  these  factors, 
may  be  as  important  to  small  mammal  abundance  (and  diversity)  as  vegetation 

cover. 


2)  Sinai  1  Mammal  Species  Distribution  and  Abundance  -  The  ecological 
distribution  and  abundance  of  each  small  mammal  species  encountered  during 
trapping  operations  is  defined  below.  Species  macrohabitat  affinities, 
average  weights,  Jolly-Seber  estimates  of  density  and  other  population 
parameters  including  immigration  and  survivability,  and  average  range  lengths 
(an  indicator  of  home  range  size)  are  also  provided.  Reliable  Jolly-Seber 
and  range  length  estimates  require  sufficient  recapture  data  for  individuals  of 
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a  species.  Accordingly,  these  estimates  are  the  only  provided  for  certain  species 
(i.e.,  least  chipmunk,  Colorado  chipmunk,  deer  mouse,  golden-mantle  groun 
squirrel  and  the  red-backed  vole)  captured  on  the  larger  (1.35  and  7.29  g  • 
information  on  reproductive  effort  and  food  preferences  obtained  from  eas 
chipmunks,  deer  mice  and  long-tailed  voles  collected  in  major  ve get ^ 5 
during  removal  trapping  operations  is  also  presented.  In  order  to  fac 
reading  of  this  section,  tables  on  average  weights,  Tolly-Seber  estates,  average 
range  length,  reproductive  effort  and  food  preferences  habe  been  placed  at  e  en 

of  the  small  mammal  report. 

a)  Merriam's  Shrew  (Smtejcingrrijmi)  -  Shrews  are  live  trap 
shy  ma-ls  .nd  are  only  occasionally  captured  ,»  Sherman  traps  e.en  if  loc-ll, 
abundant  Only  one  shrew,  a  Merriam's  shrew,  has  been  captured  to  date  dur  ng 
I ive^ trapping  operations.  The  specimen  was  taken  on  grid  D  (sagebrush)  during 
October,  1974.  Obviously,  lack  of  data  precludes  formulation  of  defini 
conclusions  concerning  the  distribution  of  this  species  within  the  study  area. 

. ....a.  *he  Merriam's  shrew  had  never  been  reported  from  the  Piceance  Basin  prior 

tcTthi  s' capture  (Robert  B.  Pinley,  National  Pish  and  Wildlife  -oratory  personal 
communication).  According  to  Lechleitner  (1969)  and  Armstrong  197 2) ^little 
is  known  of  the  habits  of  this  shrew  and  nowhere  does  it  seem 
The  latter  author  reported  that  the  shrew  is  taken  most  often  in  grass 
open  woodlands,  and  areas  where  sagebrush  is  the  predominant  vegetation. 

b)  Thirteen-lined  Ground  Squirrel JSmrjopjim^ 

Onlv  12  thirteen-lined  ground  squirrels  accounting  for  0.44»  of  the  total  sm 

1  *.«.».», 

This  diurnal  species  showed  a  definite  habitat  affinity  (a  *  .  . 

,11  ,t,l  on  8.  «...  .o  .11  captures  occurred  on  the  grid  e,«bl„W  in 

tl  1.  (grid  8)  (tablet  3-7-78  -  3-7-77).  Tbe  to.ci.t  .as  no,  represented  ,o 

either  October  nor  December,  197.  samples.  The  thirteen-lined  groun  sguirre 

Ildl  the  .inter  in  a  deep  state  hibernation  (Lechleitner,  .9  and  .as 

probably  in  the  early  stages  of  this  hibernation  in  mid-October, 


f 


<• 
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Average  weight  for  this  species  ranged  from  58  to  94  g  (Tabl es  3-7-78  to 
3-7-80);  values  much  lower  than  those  reported  by  both  Armstrong  (1972)  and 
Lechleitner  (1969). 

c)  Golden-Mantled  Ground  Squirrel  (Spermophi 1  us  lateralis)  - 
The  golden  mantled  ground  squirrel  accounted  for  5.41%  of  the  total  small 
mammal  abundance  (Table  3-7-72  )  and  was  the  third  most  commonly  encountered 
species  during  trapping  operations.  Although  this  diurnal  species  was  captured 
in  eight  different  habitats,  it  showed  a  definite  affinity  for  only  two  types 
pinyon-juni per/south  slope  (grid  B)  and  pinyon-juniper/north  slope  (grid  C) 
(Table  3-7-73  ).  Armstrong  (1972)  supports  this  contention  as  he  notes  that 
relatively  open  woodlands  (e.g.,  pinyon-juni per  stands)  and  forest  edge 
communities  are  preferred  golden  mantled  ground  squirrel  habitat.  The  trapping 
record  for  the  species  during  each  sampling  period  is  summarized  in 
Tables  3-7-81  to  3-7-84.  As  with  most  ground  squirrels,  it  was  inactive 
during  the  winter. 

A  sufficient  number  of  recaptures  of  individuals  of  the  species  permitted  the 
estimation  of  Jolly-Seber  population  parameters  after  some  trap  nights  for 
grid  B  (pi nyon-juniper/south  slope)  and  grid  C  (pinyon-juniper/north  slope) 
(Tables  3-7-85  to  3-7-86  ).  Table  3-7-87  defines  the  population  parameters 
estimated  by  the  Jolly-Seber  method  and  provides  the  corresponding  notation 
used  in  these  and  subsequent  Jolly-Seber  tables.  On  grid  C  (pinyon- 
juniper/north  slope)  estimated  population  densities  increased  from  May  to  July, 
1975.  The  increase  does  not  appear  to  be  the  result  of  recruitment  of  young 
animals  since  no  juveniles  were  captured  on  grid  C  during  July  (Table  3-7-  83  ), 
although  juveniles  were  encountered  in  other  habitat  types  during  the  sampling 
period.  The  increase  may  be  an  artifact  of  sampling;  the  result  of  increased 
trapping  success  of  golden-mantl ed  ground  squirrels  during  July, and  not  the 
result  of  a  greater  number  of  animals. 

Average  extended  range  length  for  this  species  is  reported  for  grids  B  ana  C 
in  Tables  3-7-88  to  3-7-89,  respectively.  As  only  individuals  captured  at 


least  at  three  different  locations  during  any  one  sampling  period  were  used  in  the  f 
analysis,  sample  sizes  were  low.  However,  the  golden-mantl ed  ground  squirrel 
does  appear  to  have  the  largest  home  range  of  any  rodent  sampled  during 
trapping  operations.  It  is  also  one  of  the  largest  rodents  (Tables  3-7-90  to 
3-7-92).  Since  large  animals  require  more  matter  and  energy  for  their 
maintenance,  they  usually  must  range  over  larger  areas  to  obtain  it  than  smaller 
animals  with  otherwise  similar  food  requirements. 


d)  Least  Chipmunk  (Eutamias  minimus)  -  The  least  chipmunk, 
represented  in  samples  from  every  grid,  accounted  for  40.8%  of  the  total  small 
mammal  abundance  and  was  the  second  most  abundant  species  encountered  during 
trapping  operations.  Although  well  represented  in  many  grid  samples,  this 
diurnal  species  was  captured  most  frequently  on  grid  5  (mixed  brush) 

(Table  3-  7-72  ). 


The  least  chipmunk  is  the  most  abundant  Colorado  sciurid  and  has  the  widest 
ecological  range  of  any  sciurid  in  the  State.  It  ranges  from  6,000  ft  to 
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astern  Colorado  and  utilizes  a  variety  of  habitats  from  sagebrush 


plains  to  coniferous  forests  (Lechl ei tner ,  1969).  Within  the  area  of  investi¬ 
gation,  the  least  chipmunk  showed  a  definite  affinity  for  five  habitat  types 
(Tabl  e  3-7-73  )  all  characterized  by  a  high  shrub  cover  (Table  3-7-74  ). 


The  trapping  results  for  this  species  during  each  sampling  period  are  summarized 
in  Tables  3-7-93  to  3-7-96  .  Like  the  golden-mantl ed  and  thirteen-! ined  ground 
squirrels,  no  least  chipmunks  were  captured  in  live  traps  during  the  winter. 
Unlike  the  ground  squirrels,  however,  the  least  chipmunk  is  not  a  true 
hibernator.  However,  it  does  enter  periods  of  torpidity  during  cold  weather 
and  is  generally  inactive  during  the  winter  (Lechl ei tner ,  1969). 

Oolly-Seber  population  estimates  were  possible  on  all  large  grids  (Tables  3-7-97 
to  3-7-1C3)  for  the  least  chipmunk.  Density  estimates  are  consistently  the 
highest  on  grid  A  (greasewood-sagebrush)  and  lowest  on  grids  F  (Dougl as-f i r) 
and  G  (aspen).  Armstrong  (1972)  reported  that  this  species  avoids  dense 
unbroken  forest  which  explains  the  low  densities  in  Uouglas-fir  and  aspen. 
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Average  extended  range  lengths  are  reported  for  the  least  chipmunks  in 
Tables  3-7-104  to  3-7-107.  The  lack  of  consistently  large  sample  sizes 
prevents  the  identification  of  any  causal  relationships  between  habitat  type 
or  seasons  and  home  range.  However,  it  is  widely  recognized  that  home  ranges 
in  habitats  of  low  productivity  may  be  larger  for  a  particular  species  than 
in  more  productive  habitats  (Pianka,  1974).  The  least  chipmunk  does  have  a 
smaller  range  than  the  gol den-mantl ed  ground  squirrel^  as  would  be  expected 
from  its  smaller  body  size  (Tables  3-7-103  to  3-7-110), 

The  results  of  the  analysis  of  stomach  contents  for  least  chipmunks  collected 
during  removal  trapping  operations  are  presented  in  Tables  3-7-111  to  3-7-112. 
least  chipmunk  is  mainly  a  seed-eater  throughout  most  of  the  year.  However, 
during  the  early  spring,  when  seeds  are  not  readily  available  and  succulent 
vegetation  is  abundant,  the  latter  food  item  is  utilized  more  extensively. 


The  reproductive  status  of  female  least  chipmunks  collected  during  May,  July 
and  October,  1975  is  shown  in  Table  3-7-113,  Female  chipmunks  exhibit  a  single 
annual  period  of  reproductive  activity  corresponding  temporally  to  the  males' 
breeding  period  (Skryja,  1974).  The  fact  that  '43%  of  the  females  examined  in 
May  were  reproducti vely  active,  that  no  juveniles  were  trapped  in  May,  and  that 
juveniles  were  present  in  July  live  captures  samples  (Tabl-e  3-7-95),  suggests 
the  height  of  least  chipmunk  reproductive  activity  probably  occurs  prior  to 
mid-July.  The  average  litter  size  for  least  chipmunks,  as  reflected  by  the 
number  of  embryos,  ranged  from  4-7  with  a  mean  of  about  6  (Table  3-7-114). 


e)  Colorado  Chipmunk  (Eutamias  quadri vi ttatus)  -  The  Colorado 
chipmunk  was  the  fifth  most  abundant  small  mammal  captured,  compri si ng  3.14% 
of  the  total  abundance.  Its  distribution  was  limited  to  pi nyon-juni per 
woodlands  as  it  was  only  represented  in  samples  from  grid  B  (pi nyon-juni per/ 
south  slope),  grid  C  (pinyon-juniper/north  slope)  and  grid  4  (pinyon-juniper/ 
mixed  brush).  This  diurnal  species  was  most  abundant  on  grid  4  but  exhibited 
definite  affinities  for  all  three  types  (Table  3-7-73).  Warren  (1942) 
reported  *.hat  the  Colorado  chipmunk  inhabits  forested  and  bushy  areas  in 
Colorado  and  is  particularly  fond  of  rocky  ground.  Armstrong  (1972)  reported 
that  this  chipmunk  can  range  from  4200  ft  to  10,500  ft  elevation  and  typically 
inhabits  areas  of  broken  rocks  and  open  coniferous  woodland. 


The 
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Trapping  results  for  the  Colorado  chipmunk  are  presented  in  Tables  3-7-115  to 
3-7-118  Expectedly,  the  species  was  not  captured  during  the  winter.  Jolly- 
Seber  population  estimates  are  presented  for  grids  B  and  C  in  Tables  3-7-119 
and  3-7-120  respectively.  Insufficient  recapture  data  did  not  permit  the 
estimation  of  population  parameters  for  many  trap  nights  and  thus  formulation 
of  definite  conclusions  concerning  these  estimates  are  precluded  at  this  time. 


Average  range  lengths  are  provided  in  Tables  3-7-121  to  3-7-122.  Average 
weights  are  shown  in  Tables  3-7-123to  3-7-125.  As  evidenced  by  the  data,  the 
Colorado  chipmunk  is  slightly  larger  than  the  least  chipmunk  and  has  a  larger 
home  range. 


f)  Deer  Mouse  (Peromyscus  maniculatus)  -  The  deer  mouse  was 
the  most  frequently  encountered  small  mammal  during  trapping  operations  accounting 
for  41.65%  of  the  total  captures  (Table  3-7-72  ).  This  nocturnal  species  was 
captured  in  all  habitat  types  but  was  most  abundant  in  rabbitbrush  (grid  3). 

Its  habitat  preferences  (Table  3-7-73  )  are  similar  to  those  of  the  least 
chipmunk  in  that  it  shows  an  affinity  for  habi-tat  types  with  a  high  shrub 
cover  (Tabl e  3-7-74  ) . 


The  summary  of  trapping  results  for  deer  mice  within  each  habitat  type  during 
each  sampling  period  is  shown  in  Tables  3-7-126  to  3-7-130. 


Jolly-Seber  population  estimates  are  provided  in  Tables  3-7-131  to  3-7-135  for 
all  large  grids  except  those  established  in  Douglas-fir  and  aspen.  Like  the 
least  chipmunk,  the  highest  densities  for  the  deer  mouse  occurred  on  grid  A 
(greasewood-sagebrush).  It  also  occurred  at  high  population  levels  on  grid  E 
(mixed  brush).  Both  of  these  grids  are  characterized  by  a  high  shrub  cover 
(Table  3-7-74  ). 

Brown  (1967)  found  the  deer  mouse  to  be  most  abundant  in  sagebrush  and  mountain 
mahogany  communities  in  southeastern  Wyoming.  He  suggested  that  these 
vegetation  types  produce  large  quantities  of  seeds  suitable  for  consumption 
by  deer  mice.  Larrison  and  Johnson  (1973)  reported  deer  mice  to  be  the  most 
abundant  rodent  in  disturbed  sagebrush  and  shadscale  communities  in  Idaho. 
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ThG  species  commonly  occurs  at  all  elevations  in  Colorado  from  low  meadows 
to  alpine  tundra  (Warren,  1942)  and  is  the  most  abundant  of  all  Colorado 
mammals  (Armstrong,  1972).  Williams  (1955),  in  surveying  mice  and  shrew 
distribution  in  central  Colorado  during  the  summer,  found  the  deer  mouse  to 
be  common  in  all  montane  communities  sampled  above  8,700  ft  elevation,  and 
most  abundant  on  disturbed  areas  some  of  which  were  above  9,600  ft  elevation. 
Brown  (1967)  rarely  captured  deer  mice  in  spruce  fir  forests  but  found  them 
common  in  aspen  stands  in  the  Medicine  Bov/  Mountains  of  Wyoming. 

Average  extended  range  lengths  are  shown  for  the  deer  mouse  in  Tables  3-7-135 
to  3-7-139.  As  with  the  least  chipmunk,  samples  sizes  are  not  consistently 
sufficient  to  ascertain  the  relationship  between  habitat  and  home  range  or 
determine  if  inherent  sex  difference  exists  in  the  size  of  the  home  range. 
However,  one  unexpected  trend  is  indicated  by  these  data.  Although  deer 
mouse  body  weights  average  about  10  gm  less  than  the  least  chipmunk's 
(Tables  3-7-140  to  3-7-143*  its  average  range  length  for  most  sampling  periods 
is  comparable  to  the  chipmunks.  This  trend  is  contradictory  to  that  established 
by  the  data  for  other  species  (golden-mantl ed  ground  squirrel,  Colorado 
chipmunk,  and  least  chipmunk)  with  sufficient  range  length  data.  Thus,  it 
appears  that  although  the  deer  mouse  requires  less  energy  and  matter  than  the 
chipmunk  by  virtue  of  its  smaller  size,  it  searches  just  as  far  to  find  it. 

The  results  of  the  analysis  of  stomach  contents  of  deer  mice  collected  during 
removal  trapping  are  shown  in  Tables  3-7-143  and  3-7-112.  Like  the  least 
chipmunk,  the  deer  mouse  is  primarily  a  seed  eater.  It  is  active  the  year 
around  and  appears  to  utilize  seeds  more  extensively  during  the  winter  when 
succulent  vegetation  would  be  limited.  Although  the  deer  mouse  did  not  appear 
to  utilize  succulent  vegetation  as  often  as  the  least  chipmunk,  it  appears 
to  be  slightly  more  omnivorous  in  its  food  habits.  Jameson  (1952),  in  a 
study  of  the  food  preferences  of  this  species  in  California,  found  that  they 
used  a  wide  variety  of  foods.  In  the  vicinity  of  Tract  C-a,  they  were  the 
only  species  of  the  three  whose  stomachs  were  examined  that  utilized  inverte¬ 
brates  or  vertebrates  (probably  carrion)  to  any  extent. 


The  reproductive  status  of  the  female  deer  mice  collected  during  removal  trapping 
is  shown  in  Table  3-7-113..  Most  females  examined  in  May  were  active,  all  were 
active  in  July  and  50%  were  active  as  late  as  October.  King  (1968)  reported 
that  deer  mice  may  experience  a  breeding  season  as  long  as  six  months  and 
have  up  to  3  litters  in  one  season.  A  similar  length  breeding  season  and  number 
of  litters  appears  to  be  evident  here. 

Average  litter  size,  again  as  indicated  by  the  average  number  of  embryos, 
ranged  from  4.5  to  6.7  with  a  grand  mean  of  about  5.5  (Table  3-7-114).  This 
is  consistent  with  litter  size  of  deer  mice  reported  by  Brown  (1966)  in  a  study 
in  the  Laramie  Basin  of  Wyoming. 

g)  Pi  non  Mouse  (Peromyscus  truei )  -  Only  27  pi  non  mice  were 
captured  during  all  trapping  periods  and  these  accounted  for  less  than  1%  of 
the  total  small  mammal  captures.  Its  distribution  was  limited  to  pinyon- 
juniper  woodlands  as  it  was  only  captured  at  2  grids,  grid  B  (pi nyon- juni per/ 
south  slope)  and  grid  C  (pinyon-juniper/north  slope)  (Table  3-7-72  ).  It  was 
captured  more  frequently  on  grid  B  but  showed 'def ini te  affinities  for  both 
habitat  types  (Tables  3-7-73  ). 

The  trapping  results  for  the  nocturnal  pinon  mouse  are  summarized  for  each 
sampling  period  in  Tables  3-7-144  to  3-7-148.  In  Colorado,  this  species  is 
noted  as  being  common  only  in  pinyon-juni per  below  7,000  ft  elevation 
(Lechleitner,  1969)  but  has  been  reported  as  an  uncommon  occurrence  in  pinyon- 
juniper  up  to  8,500  ft  elevation  in  western  Colorado  (Armstrong,  1972). 

Douglas  (1969)  indicated  that  the  pinon  mouse  is  generally  restricted  to 
pinyon-juniper  woodlands  because  it  is  dependent  on  the  juniper  for  nesting 
sites  and  juniper  berries  as  its  preferred  winter  food. 

Average  weights  for  this  species  are  provided  in  Tabl es  3-7-149  to  3-7-151. 

The  pinon  mouse  appears  to  be  slightly  larger  than  its  congener  the  deer  mouse. 

h)  Bushy-tailed  Woodrat  (Neotoma  cinerea)  -  The  bushy-tailed 
woodrat  was  the  seventh  most  frequently  encountered  small  mammal  during  trapping 
operations.  This  nocturnal  species  was  captured  on  three  different  grids. 


grid  B  (pinyon-juniper/south  slope),  grid  C  (pinyon-juniper/north  slope),  and 
grid  D  (sagebrush)  (Table  3-7-72  ).  Host  of  the  woodrats  were  captured  on 
grid  B,  and  the  species  showed  a  definite  affinity  for  this  habitat  type 

(Table  3-7-73). 

The  trapping  results  for  the  bushy-tailed  woodrat  are  shown  in  Tables  3-7-152 
to  3-7-155.  The  species  was  not  captured  during  the  winter  sampling  period 
though  Lechleitner  (1969)  reported  that  this  woodrat  does  not  hibernate. 

Bushy-tailed  woodrat  nests  were  frequently  seen  throughout  the  study  area  in 
crevices  in  vertical  cliffs  or  other  high  rock  outcrops.  However,  the 
species  may  select  den  sites  in  a  variety  of  locations  (Lechleitner,  1969). 

On  grid  B  (pinyon-juniper/south  slope)  where  bushy-tailed  woodrats  were  most 
frequently  captured,  nest  sites  were  most  often  observed  at  the  base  of  live 
juniper  trees.  Stones  (1960)  examined  233  woodrat  houses  on  west-central  Utah 
and  found  that  90S  were  in  direct  association  with  live  junipers. 

Average  weights  for  this  species  are  reported  in' Tables  3-7-156  to  3-7-158. 

The  bushy-tailed  woodrat  is  the  largest  small  mammal  species  in  the  study 
area  with  adult  body  weights  ranging  from  130-200  gm. 

i)  Red-Backed  Vole  (Cl ethrionomys  ia££erj)  -  The  red-backed 
vole  was  one  of  four  vole  species  encountered  during  trapping  but  was  the  most 
abundant  vol e, accounti ng  for  3.62S  of  the  total  number  of  small  mammals, 
encountered  (Table  3-7-72).  The  species  was  captured  on  three  grids,  grid  E 
(mixed  brush),  grid  F  (Douglas- Fir)  and  grid  G  (aspen),  all  above  8,000  ft. 
Warren  (1942)  reported  that  the  red-backed  vole  rarely  occurs  below  8,000  ft 
elevation  and  Armstrong  (1972)  stated  that  this  boreal  forest  species. is  usually 
confined  to  well-developed  coniferous  zones  from  3,000  to  11,000  ft  in  Colorado. 
Williams  (1955)  found  the  red-backed  vole  to  be  abundant  in  lodgepole  pine 
forests  in  central  Colorado  and  Brown  (1967)  reported  this  species  to  be  very 
numerous  in  spruce-fir  forests,  common  in  lodgepole  pine  and  present,  but  in 
fewer  numbers,  in  aspen  in  southeastern  Wyoming.  However,  in  the  Piceance 
Basin,  the  red-backed  vole  was  encountered  more  frequently  in  aspen 
(Table  3-7-72  )  but  indicated  definite  affinities  for  both  aspen  and  Douglas- 

fir  (Table  3-7-73  ). 


The  trapping  results  for  the  red-backed  vole  are  presented  in  Tabl  es  3-7-1 59 
to  3-7-163.  Lechleitner  (1969)  reported  that  this  species,  like  all  the  vole 
species  encountered  during  trapping,  can  be  seen  during  the  day  or  night,  but 
is  most  active  at  night.  It  is  also  active  throughout  the  winter. 


Jol ly-Seber  population  estimates  and  estimates  of  average  trap  range  on  grids 
F  (Douglas-fir)  and  G  (aspen)  are  presented  in  Tables  3-7-164  to  3-7-168, 

The  paucity  of  data,  however,  precludes  formulation  of  definite  conclusions 
concerning  absolute  densities  and  home  ranges  for  this  species  at  this  time. 

Average  weights  are  provided  in  Tables  3-7-169  to  3-7-171.  Along  with  the 
sagebrush  vole,  the  red-backed  vole  is  the  smallest  of  the  vole  species 
captured  during  trapping  operations. 


j)  Montane  Vole  (Microtus  montanus)  -  Only  5  montane  voles  were 
captured  during  trapping  operations  accounting  for'only  0.18%  of  the  total 
small  mammal  abundance.  Although  the  species  was  captured  in  3  different 
habitat  types  (Table  3-7-72  )  the  majority  of  the  captures  occurred  on  grid  1 


(bottomland  meadow)  and  it  showed  a  definite  affinity  for  this  type 
(Table  3-7-73).  Williams  (1955)  captured  montane  voles  in  stream  bottom 
and  grazed  meadow  communities  in  central  Colorado.  Brown  (1967)  likewise 
found  this  vole  to  be  common  in  grassy  meadow  situations  in  southeastern 

Wyoming. 


The  trapping  results  for  the  montane  vole  are  shown  in  Tables  3-7-172  to 
3-7-1 75 .  It  was  captured  during  all  sampling  periods  except  number  5, 

September-October,  1975. 

Average  weights  for  the  montane  vole  are  presented  in  Tables  3-7- 176  to 
3_7_177.  The  montane  vole  is  the  largest  of  the  four  voles  captured  to  date 

during  trapping  operations. 

k)  Long-tailed  Vole  (Microtus  longicaudus)  -  The  long-tailed 
vole  was  the  second  most  frequently  captured  vole  species  accounting  for  1.35% 
of  the  total  small  mammal  abundance.  The  species  was  captured  in  five 
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£  different  habitat  types  but  was  most  often  caught  on  grid  A  (greasewood-sage- 
brush)  (Table  3-7-72  ),  and  shows  a  definite  affinity  for  this  habitat 
type  (Table  3-7-73).  The  long-tailed  vole  inhabits  a  variety  of  habitat  types 
in  Colorado,  from  wet  meadow  to  dry  rocky  slopes  (Warren,  1942)  and  has  a 
wide  altitudinal  range,  from  below  5,000  ft  elevation  to  above  timberline  in 
western  Colorado  (Armstrong,  1972).  Armstrong  (1972),  however,  reported  that  this 
vole  is  most  abundant  in  streamside  meadows  with  a  thick  ground  cover. 

Durrant  and  Robinson  (1962)  found  this  species  to  be  common  in  brushy  meadows 
with  a  sparse  herbaceous  stratum  in  southwestern  Colorado,  suggesting  that  the 
long-tailed  vole  is  not  as  dependent  on  dense  ground  cover  as  is  the  montane 
vole.  Brown  (1967)  found  the  long-tailed  vole  to  be  common  in  meadow  and  bog 
situations  and  in  aspen  forests  but  absent  from  sagebrush  and  mountain  mahogany 
communities  in  southeastern  Wyoming. 


The  trapping  results  for  the  long-tailed  vole  are  shown  in  Tables  3-7-178  uo 
3-7-182.  This  species  was  represented  in  samples  from  every  trapping  period. 
Average  weights  are  presented  in  Tables  3-7-183  to  3-7-185.  This  vole  is 
larger  than  the  red-tailed  and  sagebrush  vole*  but  slightly  sma»  ici  man  one 
montane  vole. 


Food  preferences  for  the  long-tailed  vole  captured  during  removal  trapping 
operations  in  aspen  are  presented  in  Table  3-7-186.  As  indicated  by  the  da^a, 
the  long-tailed  voles  are  primarily  herbaceous  feeders  and  take  advantage  of 
succulent  foods  almost  exclusively  when  available  (Rieve,  1973).  During  May, 
when  succulent  foods  were  scarce  at  high  elevations,  and  late  summer  ,  the 
long-tailed  voles  utilized  seeds  to  a  greater  extent. 

The  reproductive  status  of  female  long-tailed  voles  collected  during  May,  July, 
and  October,  1975  from  the  aspen  vegetation  type  are  shown  in  Table  3-7-113. 

Peak  reproductive  activity  for  voles  inhabiting  aspen  communities  appeared  to 
occur  during  July  as  none  of  the  females  examined  in  May  were  active,  all 
were  active  in  July  and  50%  were  active  in  October.  Female  long-tailed 
voles,  like  most  of  the  rodents  in  the  study  area,  are  polyestrous  (capable 
of  more  than  one  litter  in  a  season).  Average  litter  size  appears  to  be  about 
4.5  (Table  3-7-114).  This  is  consistent  with  litter  sizes  reported  for  the  long¬ 
tailed  voles  by  Lechleitner  (1969). 
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1)  Sagebrush  Vole  (Lagurus  curtatus)  -  Only  22  sagebrush 
voles  were  captured  during  live  trapping  operations  which  accounted  for  0.80% 
of  the  total  small  mammal  captures.  The  species  was  trapped  most  often  on 
grid  D  (sagebrush)  and  grid  E  (mixed  brush)  (Table  3-7-72  )  and  showed  a  definite 
affinity  for  both  of  these  habitat  types  (Table  3-7-73  ).  It  was  also 
captured  on  grid  1  (bottomland  meadow)  during  October  and  December,  1974. 
Sagebrush  voles  are  usually  associated  with  arid  situations  in  Colorado 
(Lechleitner,  1969)  and  are  generally  limited  to  stands  of  sagebrush  mixed  with 
other  shrubs  up  to  9,000  ft  elevation  in  Rio  Blanco  County  (Armstrong,  1972). 
Larrison  and  Johnson  (1973)  found  the  sagebrush  vole  to  be  present  in  small 
numbers  only  in  sagebrush  and  crested  wheatgrass  communities  in  Idaho. 


The  trapping  results  for  this  species  during  each  sampling  period  are  shown  in 
Tables  3-7-187  to  3-7-191.  As  are  all  the  vole  species  encountered  during 
trapping,  the  sagebrush  vole  is  active  throughout  the  year. 


Average  weights  are  reported  i 
was  one  of  the  smallest  of  the 


n  Tables  3-7-192  to  3-7-194. 
vole  species  captured  during 


The  sagebrush  vole 
trapping  operations. 


m)  Apache  Pocket  House  (Perognathus  apache.)  -  The  apache 
pocket  mouse  was  one  of  the  less  commonly  trapped  small  mammal  species 
during  trapping  operations  and  accounted  for  only  0.44%  of  the  total  captures. 
Although  this  nocturnal  species  was  captured  at  five  different  grids 
(Table  3-7-72  ),  it  was  caught  more  frequently  on  two  pinyon-jum per  sites, 
grid  6  (pinyon-juniper/sagebrush)  and  grid  B  (pinyon-juniper/ south  slope), 
and  showed  an  affinity  for  both  of  these  types  (Table  3-7-73).  Armstrong 
(1972)  reported  that  the  apache  pocket  mouse  generally  inhabits  sandy  sites 
where  burrows  are  constructed  beneath  low  brush  or  cactus.  Douglas  (1969) 
captured  this  species  in  a  burned-off  pinyon-juniper  woodland  in  Colorado. 

The  trapping  results  for  the  apache  pocket  mouse  are  reported  in  Tables  3-7-195 
to  3-7-197.  Although  the  species  was  not  represented  in  December,  1974  samples 
(nor  October,  1974  samples),  Lechleitner  (1969)  reports  that  the  species  does 

not  hibernate. 
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£  Average  weights  are  presented  in  Tables  3-7-198  to  3-7-200.  Except  for  the 
masked  shrew,  the  apache  pocket  mouse  was  the  smallest  small  mammal  species 
captured  during  live  trapping  operations. 


3)  Seasonal  Variations  in  Small  Mammal  Abundance  -  The  seasonal  changes 
that  occur  in  the  abundance  of  small  mammal  populations  in  the  vicinity  of  Tract 
C-a  are  best  illustrated  by  the  data  presented  in  Table  3-7-71..  The  highest 
trapping  success  occurred  during  sample  period  1,  October,  1974,  when  an 
average  of  15.39  individuals/100  trap  nights  was  recorded.  Small  mammal 
populations  are  generally  at  their  peak  levels  in  late  summer  following  the 
breeding  period.  This  was  evidenced  by  a  high  trapping  success  during  October 
for  most  of  the  species,  the  notable  exception  being  the  golden-mantl ed 
ground  squirrel  and  the  thirteen-1 ined  ground  squirrel.  However,  these 
species  are  true  hibernators  (Lechleitner,  1969)  and  had  probably  entered  a 
state  of  reduced  activity  corresponding  with  the  onset  of  cooler  days  and 


longer  nights.  Although  not  true  hi bernators ,.  the  least  and  Colorado  chipmunks 
may  stay  in  their  burrows  for  extended  periods  during  cold  weather,  sometimes 
in  a  torpid  state.  During  this  time,  they  may  utilize  stored  foods  gathered 
during  more  favorable  times  thus  eliminating  the  need  to  forage  during  winter 
(Lechleitner,  1969).  Due  to  the  absence  of  these  ground  squirrel  and  chipmunk 
speci es, trappi ng  success  (5.37  individuals/100  trap  nights)  was  greatly 
reduced  during  the  December,  1974  sampling  period. 


Although  all  species  were  represented  in  the  May,  1975  samples,  total  abundance 
(12.71  individuals/100  trap  nights)  as  indicated  by  trapping  success  was 
reduced  from  October,  1974  samples.  Most  small  mammal  populations  existing 
in  cooler  climates  are  undoubtedly  somewhat  reduced  by  overwinter  mortality. 

The  extent  of  the  overwinter  mortality  is  indicated  by  the  Jolly-Seber 
parameter  0,  the  probability  an  animal  alive  at  time  i  survives  to  time  i+1, 
estimated  for  those  species  on  the  larger  grids  with  sufficient  recapture 
data.  In  almost  all  instances,  this  parameter  was  the  lowest  for  trap  night  5, 
indicating  low  probability  of  survival  from  October,  1974  to  May,  1975.  Also, 
although  some  small  mammals  may  have  been  at  their  height  of  reproductivity 
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during  late  May,  recruitment  of  juveniles  into  the  active  foraging  population 
did  not  occur  until  later  in  the  summer.  This  is  evidenced  by  the  trapping 
results  provided  for  each  species  as  juveniles  of  three  species  only,  deer  mouse 
gol den-mantl ed  ground  squirrel,  and  apache  pocket  mouse,  were  captured  during 
May.  Thus,  the  effects  of  overwinter  mortality  coupled  with  the  absence  of 
newly  recruited  juveniles  were  probably  the  main  reasons  for  the  reduced  small 
mammal  s' popul ati on  levels  indicated  in  May. 

As  indicated  by  the  reproductive  status  for  female  least  chipmunks,  deer  mice, 
and  long-tailed  voles,  most  small  mammal  species  were  probably  near  their 
height  of  reproductive  activity  during  July.  Correspondingly,  juveniles  of 
practically  all  species  were  caught  in  July  grid  samples.  Therefore,  an 
increase  in  trapping  success  would  be  expected  in  July  not  a  decrease  as 
indicated  by  the  data  (11.37  individuals/100  trap  nights  in  July  versus  12.71  in  May). 


However,  in  this  instance  trapping  success  was  probably  not  a  good  indication 
of  total  small  mammal  population  levels.  During  July,  productivity  is  high 
and  food  is  abundant.  Therefore,  baiting  materials  were  probably  nou  as 


attractive  to  small  mammals  as  during  other  periods  when  food  was  not  as 
plentiful.  The  result  was  a  decrease  in  number  of  animals  attracted  to  the 
traps  and  a  corresponding  decrease  in  trapping  success. 


By  October,  most  of  the  species  were  finished  or  nearly  finished  reproducing 
and  many  new  juveniles  were  present  in  trapping  samples.  Natural  foods  were 
less  abundant  than  in  July  and  most  small  mammals  were  probably  again  attracted 
to  peanut  butter,  oats,  and  cracked  corn.  The  result,  as  expected,  was  an 
increase  in  trapping  success  (14.52  individuals/100  trap  nights).  In  fact, 
small  mammal  population  levels  in  October,  1975,  as  indicated  by  trapping 
success,  were  comparable  to  the  levels  found  during  October,  1974  sampling. 


b.  Pitfall  Trapping-  To  insure  that  all  small  mammal  species 
present  in  the  vicinity  of  Tract  C-a  were  inventoried,  pitfall  traps  were 
established  in  all  major  vegetation  types.  These  traps  are  designed  to  capture 
live-trap  shy  small  mammals,  or  those  not  attracted  to  the  peanut  butter-oats-cracked 


c 
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corn  bait  used  in  live  trapping.  The  results  of  the  pitfall  trapping  program 
are  presented  in  Table  3-7-201. 

To  date,  only  one  small  mammal  species  not  documented  by  live  trapping  methods 
has  been  captured  in  pitfall  traps.  The  masked  shrew  (Sorex  cine  reus.)  was 
captured  in  greasewood-sagebrush  (pitfall  A)  during  October  and  December,  1974 
and  in  sagebrush  (pitfall  D)  during  October,  1974.  However,  one  vole  and  two 
shrews  were  caught  during  October,  1975  pitfall  trapping  operation,  which  had 
not  been  positively  identified.  This  is  presently  being  done  by  Dr.  Robert  B. 
Finley,  a  mammalogist  with  the  National  Fish  and  Wildlife  Laboratory. 


The  northern  pocket  gopher  has  been  captured  both  in  pitfall  traps  (May,  1975) 
and  live  traps  (May  and  July,  1975)  on  the  bottomland  meadow  grid.  This 
gopher,  as  other  pocket  gophers,  is  highly  specialized  for  a  fossorial  life  and 
spends  the  majority  of  its  time  underground  (Lechleitner ,  1969).  This  species 
has  the  broadest  geographic  and  altitudinal  range  of  Coloradoan  pocket  gophers. 
It  also  has  the  broadest  ecological  tolerance,  occurring  in  greatest  numbers 
on  deep  sandy  soils,  but  colonizing  heavy  clays  and  coarse,  gravelly  soi.s  uo 
well  (Armstrong,  1972). 


The  masked  shrew  is  the  second  shrew  species  that  has  been  documented  to  date 
in  the  study  area.  The  other  species,  Merriam's  shrew,  was  captured  in  a 
live  trap  on  grid  D  (sagebrush)  during  October,  1974.  Shrews  are  highly  in¬ 
sectivorous  (Lechleitner,  1969)  which  may  account  for  the  low  incidence  oi 
captures  in  live  traps. 


Although  all  specimens  of  the  masked  shrew  were  taken  in  wel 1 -drained ,  pre¬ 
dominately  sagebrush  stands,  both  Armstrong  (1972)  and  Lechleitner  (1969)  re 
ported  that  this  species  is  most  commonly  found  in  moist  habitats  within 
coniferous  forests.  It  is  expected  therefore  that  the  as  yet  unidentified 
shrew  taken  from  the  pitfall  established  in  aspen  vegetation  will  also  be  a 

masked  shrew. 


c.  Night  Spotlight  Census  -  The  night  spotlight  census  was  conducted 
on  the  nights  of  November  11  and  13,  1974,  February  10  and  12,  June  22  and  25, 
and  October  19,  1975.  Only  one  night  of  the  spotlight  census  was  performed 
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Table  3-7-201 


Summary  of  pitfall  trapping  results  for  each  sampl ing  1  ocation  during  each  sampling  period  to  date  for  RBOS? 


Sampling 

Location* 


Vegetation  Type 


3 

4 


Bottomland  Meadow 

Sagebrush 

Rabbitbrush 

Pi nyon-juni per/mixed  brush 


October,  1974 


★  ★ 


** 


kk 
★  * 


Sampling  Period 


December,  1974 


•k-k 


kk 


kk 


May,  1975 


July,  1975 


2  Montane  voles; 

1  Northern  pocket 
gophers 

1  apache  pocket 
mouse 


1  deer  mouse 

2  apache  pocket  mice 

2  deer  mice 
1  apache  pocket  mouse 


October,  1975 


1  vole*** 


6 

7 


B 

C 

D 


Pi nyon-juni per/sagebrush 
Upland  Meadow 

Greasewood/s agebrush 

Pinyon-juniper  (south  slope) 
Pinyon-juniper  (north  slope) 
Sagebrush 

Mixed  Brush 


** 


** 


1  masked  shrew 


1  masked  shrew 


** 


kk 


2  masked  shrews 


kic 


1  apache  pocket 
mouse 


1  apache  pocket 
mouse 


2  deer  mice 


1  long-tailed  vole 


3  deer  mice 
1  shrew  *** 

1  sagebrush 
vole 

1  deer  mouse 


1  sagebrush 
vole 


G 

H 


* 

** 

*** 


Douglas  -  fi r 

Aspen 
Riparian 


kk 


kk 


kk 


k"j  c 


kk 


1  shrew*** 
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Except  for  H(Riparian)  sampling  locations  are  established  in  the  same  types  as  small  mammal  live  trapping  grids. 

Positive^species^identifi cations  are  presently  being  confirmed  by  Dr.  Robert  B.  Finley,  a  mammologist  with  the  National  Fish  and  Wildlife 
Laboratory. 


•during  October,  1975  because  of  unfavorable  weather  conditions  and  the  onset  of 
mule-deer  hunting  season. 


This  method  of  censusing  nocturnal ly-acti ve  animals,  especially  lagomorphs, 
has  proven  valuable  in  short-grass  plains  situations  but  encounters  problems 
of  visibility  in  the  Piceance  Basin  due  to  the  dense  vegetation  and  varied 
terrain.  A  modification  of  the  standard  method,  as  applied  by  ECI,  helps  to 
account  for  this  lack  of  visibility.  The  results  of  all  census  periods  are 
presented  in  Tabl  e  3-7-  202. 


The  presence  of  at  least  three  species  of  lagomorphs  have  been  documented  to 
date  on  or  near  Tract  C-a.  The  white-tailed  jackrabbit  (Lepus  townsendii) 
and  the  black-tailed  jackrabbit  (L.  cal i fornicus)  were  easily  identified  by 
field  observati on,  bu t  the  cottontail  ( Sy 1 v i 1 agus  sp.)  is  much  more  difficult 
to  distinguish  to  species.  A  specimen  was  collected  by  ECI  personnel  and 
identified  by  Dr.  Robert  B.  Finley  of  the  National  Fish  and  Wildlife 
Laboratory  as  a  Nuttall's  cottontail  (Syl vilagus  nuttall  ii ) .  However,  it  is 
pussible  that  more  than  one  species  of  cottontail  resides  in  the  study  area. 

Two  lagomorph  species  (cottontail  and  white-tailed  jackrabbit)  and  the  porcupine 
(Erethizon  dorsatum)  were  observed  during  night  spotlight  censuses  conducted 
thus  far. 


The  white-tailed  jackrabbit  occurs  on  the  plains  and  in  open  areas  within  the 
Colorado  mountains  where  it  feeds  primarily  on  herbaceous  material  during 
spring,  summer,  and  fall,  but  consumes  more  shrubs  during  the  winter 
(Lechleitner,  1969).  It  has  been  observed  on  the  Tract  C-a  study  area  in  the 
upland  sage  vegetation  type  of  the  84  Mesa  and  among  sparse  sage  or  on  open 
grassy  areas  of  the  Cathedral  Bluffs.  The  black-tailed  jackrabbit  has  been 
observed,  and  a  specimen  taken,  on  the  mowed  hay  field  near  the  84  ranch. 

This  jackrabbit  is  smaller  than  the  white-tailed  jackrabbit  and  characteri zed 
by  a  black  dorsal  stripe  extending  from  the  tail  onto  the  rump;  its  winter 
pelage  is  never  white  as  in  the  case  of  the  white-tailed  jackrabbit 
(Lechleitner,  1969). 


Nuttall's  cottontail  or  the  mountain  cottontail  is  the  only  cottontail  species 
identified  from  specimens  taken  to  date.  It  inhabits  edge  situations  at 
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Tahie  3-7-  202  Results  of  the  night  spotlight  censuses  conducted  November  11  and  13,  1974,  February  10 

and  12,  June  22  and  25  and  October  19,  1975  for  RBOSP 


Species 


Number  Hectares 

Sighted  Covered 


November,  1974 


Cottontail  (Sylvilagus  sp.)  3 

White-tailed  jackrabbit  (Lepus  townsendii)  1 

February,  1975 


There  were  no  animals  observed  during  this  night  census  period. 


June,  1975 

i 

Cottontail  (Sylvilagus  sp.)  4 

White-tailed  jackrabbit  (Lepus  townsendii)  4 

Porcupine  (Erethizon  dorsatum)  3 

October,  1975 


120.4 

120.4 

120.4 


Pop.  Est./ 
Hectare 


0.02 

0.01 


0.03 

0.03 

0.02 


There  were  no  animals  observed  during  this  night  census  period. 


elevations  ranging  from  6,000  to  11,000  ft  and  feeds  on  a  variety  of  grasses, 
sedges,  forbs,  and  shrubs  (Armstrong,  1972);  Lechleitner,  1969).  The  desert 
cottontail,  which  also  may  be  present  in  the  Tract  C-a  area,  characteri stical ly 
occurs  at  elevations  below  7,000  feet  and  may  cohabit  the  mountain  valleys 
of  western  Colorado  with  Nuttall's  cottontail  (Lechleitner,  1969). 

Lagomorph  population  estimates  and  general  field  observations  indicate  that 
current  lagomorph  populations  are  low.  Data  gathered  by  Colorado  Division  of 
Wildlife  personnel  across  western  Colorado  support  this  finding  and  show  that 
lagomorph  populations  reached  their  cyclic  low  during  1974  after  having  reached 
a  high  plateau  during  1970.  Populations  are  expected  to  increase  during  the 
next  few  years  (Claud  White,  Regional  Game  Management  Biologist  for  the 
Colorado  Division  of  Wildlife,  personal  communication,  1975). 


The  porcupine  (Erethizon  dorsatum)  is  a  large,  stout-bodied  rodent,  semi- 
arboreal  in  habit,  which  feeds  primarily  on  the  leaves,  bark,  buds,  and  twigs 
of  both  deciduous  and  coniferous  trees.  They  sometimes  eat  forbs  and  grasses 
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presence  of  porcupine  in  many  of  the  pinyon  stands  in  the  Tract  C-a  study  area 


d.  Pat  Investigations  -  Mi^f  netting  for  bats  took  place  on 
four  consecutive  nights  in  June  and  on  four  consecutive  nights  in  August,  1975. 
One  or  two  nets  were  operated  each  night  and  over  both  periods  a  total  of  4 
locations  were  sampled.  At  3  of  these  locations,  the  nets  were  placed  over 
stock  tanks  and  at  the  fourth  location,  the  net  was  placed  over  a  small  shallow 
pond.  Five  bat  species  have  been  captured  to  date. 

In  June,  the  long-eared  myotis  (Myotis  evotis)  and  the  small-footed  myotis  (M. 
leibii)  were  captured  at  two  stock  tanks  in  bottomland  sagebrush  habitats. 

The  small -footed  myotis  is  known  to  occur  in  a  variety  of  situations 
throughout  the  state  and  to  over-winter  in  Colorado  as  well  (Armstrong,  1972). 
The  long-eared  myotis  occurs  in  sparse  coniferous  forests  and  semiarid 
shrublands  in  western  Colorado,  and  migrates  out  of  the  state  in  winter 
(Armstrong,  1972). 
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In  August,  4  bat  species  were  captured  in  one  of  the  same  bottomland  sagebrush 
locations  sampled  in  June.  In  addition  to  the  two  above-mentioned  bats,  the 
California  myotis  (Myotis  cal i fornicus )  and  the  big  brown  bat  (Eptesicus  fuscus) 
were  netted  over  this  stock  tank  in  August.  The  California  myotis  is  a  species 
of  western  North  America  and  occurs  only  in  western-most  Colorado  at  lower 
elevations  (Armstrong,  1972)-  The  big  brown  bat  is  one  of  the  most  common 
bats  in  Colorado  as  well  as  in  the  United  States.  This  species  is  well 
adapted  to  human  inhabitation,  roosting  most  often  in  man-made  structures;  and, 
like  the  small-footed  myotis,  the  big  brown  bat  over-winters  in  the  state 
(Lechl ei tner,  1969). 

Also  during  August  sampling,  a  hoary  bat  (Lasiurus.  cinereus)  and  a  small -footed 
bat  were  captured  at  a  small  pond  located  near  a  dense  stand  of  rabbitbrush  below 
the  Stake  Springs  impoundment.  The  hoary  bat  is  much  larger  than  any  of  the 
Myoti s  species  and  occurs  statewide  at  lower  and  middle  elevations,  but  nowhere 
appears  abundant  (Lechl ei tner ,  1969). 

Large,  solitary  bats  have  been  observed  in  flfght-  on  Cathedra!  Bluffs 
(elevations  up  to  8,500  ft)  during  mammal  night  spotlight  censuses.  However, 
our  attempt  to  mist  net  any  of  these  bats  over  a  stock  tank  near  the  top  of 
the  bluffs  in  August  was  unsuccessful.  Dr.  Robert  B.  Finley  of  the 
National  Fish  and  Wildlife  Service  (personal  communication)  has  been  mist 
netting  bats  in  the  area  and  suspects  from  his  captures  north  and  east  of 
Tract  C-a  that  the  hoary  bat  would  occur  predominantly  at  the  higher  elevations 
of  the  study  area  near  coniferous  forests.  The  silver  haired  bat  ( Lasionycterjs_ 
nocti vagans )  and  the  big  brown  bat  may  also  appear  at  these  higher  elevations 

on  Cathedral  Bluffs. 

4.  Discussion  -  The  presence  of  28  species  of  small  (and  medium  sized) 
mammals  has  been  documented  by  live,  removal,  and  pitfall  trapping,  night 
spotlight  censusing,  mist  netting  (for  bats)  and  opportunistic  observations  in 
the  vicinity  of  Tract  C-a  (Table  3-7-64  ).  Data  collected  during  live- 
trapping  operations  from  over  2700  individuals,  comprising  13  small  mammal 
species,  have  permitted  the  formulation  of  several  generalizations  concerning 
the  distribution  and  abundance  of  small  mammal  populations  among  major  habitats 


within  the  area  of  investigation.  Although  these  generalizations  were 
drawn  from  live-trapping  data  the  generalizations  are  not  necessarily 
restricted  to  live-trappable  small  mammals  but  are  probably  applicable  to 
all  small  (and  medium-sized)  mammals  encountered  except,  of  course,  bats. 

Small  mammals  ultimately  depend  upon  vegetation  for  food,  shelter,  and  in 
some  cases  as  their  only  supply  of  water.  Consequently,  vegetation, 
specifically  the  amount  and  kind  of  vegetation,  is  the  most  important  factor 
controlling  the  distribution  and  abundance  of  small  mammal  populations  in 
the  vicinity  of  Tract  C-a.  Elevation  appears  to  be  important  also,  especially 
for  some  species. 


Within  habitats  sampled  below  8000  ft  elevation,  the  amount  of  shrub  cover 
appears  to  be  the  most  important  factor  regulating  the  abundance  of  small 
mammals.  The  largest  number  of  small  mammals  captured  per  unit  trapping 
effort  (i.e.,  individuals/100  traps)  occurred  on  grid  3  (rabbitbrush), 
followed  in  order  by  grid  A  (greasewood-sagebrush)  and  grid  5  (mixed  brush) 

(Table  3-7-71  ).  Vegetation  data  collected  f com  .permanent  phy tosociuioyical 
transects  on  or  near  small  mammal  grids  showed  that  these  grids  also  exhibited 
the  highest  shrub  cover  of  all  grids  below  8000  ft  (Table  3-7-74  ).  Accordingly, 
the  grid  with  the  fewest  captures  below  8000  ft,  grid  1  (bottomland  meadow), 
also  exhibited  the  lowest  shrub  cover. 


Although  the  same  trend  holds  true  for  grids  above  8000  ft,  i.e.,  more  small 
mammals  are  encountered  in  habitats  with  a  higher  shrub  cover,  total  small 
mammal  abundance  is  lower  for  these  grids  than  for  those  at  lower  elevations. 

This  is  undoubtedly  due  to  the  harsher  conditions  and  shorter  growing  season 
at  the  higher  elevation. 

Species  diversity,  as  indicated  by  the  Shannon-Wei ner  index  which  accounts  for 
both  number  of  species  and  number  of  individuals  of  each  species,  seems  to 
be  tied  closely  to  the  presence  or  absence  of  trees  (i.e.,  pi nyon- juni per ) 
in  habitats  below  8000  ft.  Of  the  larger  (7.29  ha)  grids,  the  two  that 
consistently  showed  the  highest  diversity  were  the  two  established  within  pinyon- 
juniper  woodlands,  grid  B  (pinyon-juniper/south  slope)  and  grid  C  (pinyon-juniper/ 
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north  slope).  Likewise,  grid  4  (pi nyon-juni per/mixed  brush)  had 
the  highest  species  diversity  for  the  0.81  ha  grids.  Pinyon  and  juniper 
trees  provide  food  for  many  small  mammal  species  that  eat  the  highly  nutritious 
pinyon  nuts  and  juniper  berries.  The  latter  are  more  consistently  available 
than  pinyon  nuts  as  they  remain  on  trees  a  large  part  of  the  year  and  are  not 
so  completely  destroyed  by  insects  as  pinyon  nuts  (Fri schknecht,  1975).  The 
cambium  of  pinyon  may  also  be  eaten  by  certain  species  and  the  shreddy 
bark  of  juniper  is  often  used  in  nest  building  (Fri schknecht ,  1975). 

The  value  of  pinyon  and  juniper  trees  as  a  source  of  food  and  potential  nesting 
sites  is  further  emphasized  when  it  is  noted  that  eight  of  the  13  species 
encountered  during  all  live-trapping  operations  inhabited  pinyon-juni per  wood¬ 
lands.  In  fact,  three  of  the  species,  pinon  mouse,  Colorado  chipmunk,  and  the 
bushy-tailed  woodrat,  were  generally  limited  to  this  vegetation  type.  Another 
species,  the  golden-mantl ed  ground  squirrel, was  caught  almost  exclusively 
on  grids  established  within  or  adjacent  to  pi nyon-juni per  woodlands 
(Table  3-7-72  ). 

At  elevations  above  8000  ft  the  harshness  of  the  envi ronment--not  the 
presence  or  absence  of  trees--is  probably  the  primary  determining  factor 
in  the  distribution  of  small  mammals.  Of  the  13  species  encountered, 
only  5  were  captured  in  grids  established  at  the  higher  elevations. 

Furthermore,  only  one  trappable  small  mammal  species,  the  red-backed  vole,  is 
adapted  to  the  environmental  extremes  of  the  higher  altitudes  (Lechl ei tner , 

1969). 

The  two  most  abundant  small  mammal  species  within  the  vicinity  of  Tract  C-a 
are  the  least  chipmunk  and  the  deer  mouse.  Both  were  represented  in  samples 
from  every  grid  and  together  accounted  for  82.45%  of  the  total  small  mammal 
abundance.  The  habitat  affinities  of  the  least  chipmunk  and  the  deer  mouse, 
as  indicated  by  chi-square  values  (Table  3-7-73  ),  were  almost  identical  as  both 
species  were  caught  more  frequently  in  habitat  types  with  a  high  shrub  cover. 

The  golden-mantl ed  ground  squirrel,  though  not  nearly  as  abundant  as  either 
the  least  chipmunk  or  the  deer  mouse,  was  the  third  most  frequently  captured 


small  mammal* accounting  for  5.41%  of  the  total  abundance.  This  species 
indicated  a  definite  affinity  for  pinyon-juniper  woodlands  as  did  three  other 
species,  the  Colorado  chipmunk,  pinon  mouse,  and  the  bushy-tailed  woodrat, 
discussed  previously. 

The  other  seven  trappable  small  mammal  species  were  captured  rather  infrequently 
and  accounted  for  only  6.87%  of  the  total  abundance.  However,  some  species  were 
predominant  in  certain  habitat  types  and  a  definite  pattern  of  macrohabitat 
preferences  was  discernible  for  all. 

Captures  of  the  thirteen-1 ined  ground  squirrel  were  limited  to  the  grid 
established  in  sagebrush  vegetation  on  84  Mesa, and  accordingly, the  species 
showed  a  definite  affinity  for  this  habitat.  The  apache  pocket  mouse  was 
captured  within  five  different  types  but  showed  an  affinity  for  pinyon-juniper 
woodlands.  Merriam's  shrew,  by  virtue  of  its  one  capture  in  sagebrush, 
indicated  an  affinity  for  that  type.  This  affinity  ,  however,  is  substantiated 

by  the  literature  (Armstrong,  1972). 

Of  the  four  vole  species,  the  red-backed  vole  was  the  most  abundant.  It  is 
adapted  for  living  at  elevations  above  8000  ft  (Lechl ei tner ,  1  969)  and  was 
the  predominant  small  mammal  in  both  Douglas-fir  and  aspen  vegetation,  i he 
montane  vole  showed  a  definite  affinity  for  bottomland  meadow  while  its 
cogener,  the  long-tailed  vol e,  indicated  an  affinity  for  the  thick  greasewood- 
sagebru sh-rabbi tbru sh  stands  characteri Stic  of  the  bottomland  drainages. 

The  sagebrush  vole,  as  its  name  impl i es,  reveal ed  a  pre:erence  toi  sagebrush 
as  well  as  for  mixed  brush. 

Of  the  three  species  collected  by  removal  trapping  for  analyses  of  stomach 
contents,  two,  the  least  chipmunk  and  the  deer  mouse,  indicated  preferences 
for  seeds.  However,  both  utilized  succulent  materials  mot e  frequently  in 
the  spring  when  new  seeds  were  not  yet  abundant.  The  deet  mouse  was  slightly 
more  omni vorous  in  its  food  habits  as  invertebrates  and  vettebrate  na^etials 
were  occasionally  observed  in  stomach  contents.  Long-tailed  voles,  collected 
within  the  aspen  vegetation  type,  utilized  primarily  succulent  materials. 
However,  it  too  was  opportunistic  when  its  favored  food  was  not  available,  since 
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a  high  percentage  of  seeds  was  found  in  stomachs  of  specimens  collected 
in  early  spring. 


As  indicated  by  both  the  proportion  of  juveniles  in  samples  taken  from  each 
trapping  period  and  reproductive  data  collected  from  least  chipmunk,  deer  mouse, 
and  long-tailed  vole  specimens,  the  peak  of  the  reproductive  activity  for 
most  of  the  small  mammal  species  encountered  appears  to  occur  from  May  to 
July.  Correspondingly,  small  mammal  population  levels  are  at  their  highest 
in  late  summer  after  the  breeding  season.  Overwinter  mortality  results  in 
population  lows  during  early  spring. 


Several  species  of  small  and  medium  sized  mammals  not  amenable  to  inventory 
by  the  live-trapping  techniques  employed  where  documented  by  other  methods. 
Pitfall  traps,  established  in  all  major  habitats,  revealed  the  presence  of  the 
masked  shrew. 


A  cottontail  and  two  species  of  jackrabbits,  the  white-tailed  jackrabbit  and 
the  black-tailed  jackrabbit,  as  well  as  the  porcupine,  were  seen  during  night 
spotlight  censuses.  The  censuses  confirmed  information  obtained  from  the 
Colorado  Division  of  Wildlife  that  lagomorph  population  levels  in  the  Piceance 
Basin  are  low. 


r  > 


The  presence  of  two  species  of  bats,  the  long-eared  myotis  and  the  small -footed 
myoti s, were  revealed  by  mist  netting  during  June,  1  975.  Two  more  species, 
the  California  myotis  and  the  hoary  bat,  were  documented  during  August  sampling. 
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Figure  3-7-24  Pattern  and  spacing  of  trapping  stations  for  the  7.29 

ha  grids  used  for  RBOSP. 
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ha  grids  used  for  RBOSP. 
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Figure  3-7-25  Pattern  and  spacing  of  trapping  stations  for  the  0.81 

ha  grids  used  for  RBOSP. 
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Figure  3-7-27 
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INVESTIGATIONS 

RIO  BLANCO  OIL  SHALE  FROJECT 


SMALL  MAMMAL 
SAMPLING  SITES 


Pitfall  Traps 

Night  Spotlight  Census 
Route 

Live  Trapping  Grids 

7.29  ha  (18  A)  grids 

A  Greasewood  —  Sagebrush 
B  Pinyon  -  Juniper  (southern  slope) 

C  Pinyon -Juniper  (northern  slope) 

D  Sagebrush  (northern  slope) 

E  Mixed  brush 

1.35  ha  (3.3  A)  grids 

F  Douglas  fir 
G  Aspen 


—  0.81  ha  (2  A)  grids 

1  Bottomland  meadow 

2  Sage 

3  Rabbitbrush 

4  Pinyon-Juniper  /  Mixed  brush 

5  Mixed  brush 

6  Pinyon- Juniper/ Sagebrush 

7  Upland  meadow 


File  No: _ 

Shcet  -  of  - 1  SMALL  MAMMAL  LIVE  TRAPPING  FIELD  DATA  SHEET 

Grid  Name _ Grid  Sample  Period  Trap  Night 

Date,  time  traps  set _ Date,  time  traps  checked _ 

Last  toe  clip  fl  used  on  previous  day _ _____  Field  Analyst (s) _ 

Project  QA  Check _ _ 


Capt. 

Loc. 

Species 

Toe 

Clip 

No. 

Sex 

Age 

Class 

Animal 

Weight 

(gm) 

Reprod . 
Status 

* 

Additional 

Notes 

- 

♦ 

• 

• 

* 

- 

* 

Key  taxonomic  characters,  physical  condition  of  animal,  etc. 


070/060175 


ecology  consultants,  Inc, 


Figure  3-7-28.  Small  mammal  live  trapping  field  data  sheet  for  RBOSP. 
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REPRODUCTIVE  STATUS  DATA  SHEET 


Proj ect _ _  Date _ Investigator 

Location _  Habitat _ 

Capture  Technique _ 

Comments 


Species 


Embryos  Placental  Scars 


TL  T  HF  E  grams  Inactive 

R  L 

R  L 

Comments 

A 

B 

C 

D 

E 

Species 


Embryos  Placental  Scars 


TL 

T 

HF 

E 

grams 

Inactive 

R 

’  L 

R 

L 

Comments 

A 

B 

C 

• 

D 

E 

Species 


Embryos  Placental  Scars 


TL  T  HF  E  grams  Inactive 

R  L 

R  L 

Comments 

A 

B 

C 

D 

E 
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oco/of/y  consultants,  Inc, 


Figure  3-7-29.  Reproductive  status  data  sheet  for  RBOSP. 
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Figure  3-7-  30  Stomach  analysis  data  sheet  for  RBOSP. 


STOMACH  ANALYSIS  DATA  SHEET 


Project  _  Date _ Investigator 

Location _ _ _ Habitat_ _ 

Capture  Technique _ _ _ 

Comments_ _ _ _ _ _ 

Specie.*? _ _ _ _ _ 


arode  ABODE  ABCDL  a 

D 

U  Ca 

r 

1 

11 

21 

31 

41 

? 
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22 

32 

42 

3 

n 

23 

33 
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/, 

14 

24 

34 

44 

5 

1  5 
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35 
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(> 
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' 
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• 

7 
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J 

i 

i 

27 

37 
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8 
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i 

..  i 

28 

38 
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- 
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49 

10 
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- 

30 

40 

50 
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Sc'x 
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T 

HE 

H 

(’.rams 
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C 

D 

E 

ecology  consultants,  /no. 
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Figure  3-7-31  Typical  pitfall  can  and  drift  fence  arrangement 

used  to  capture  trap-shy  mammals  for  RBOSP. 
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SMALL  MAMMAL  PITFALL  FIELD  DATA  SHEET 


Pitfall  Number _ Location _ _Ficld  Analysts 

Sampling  Period _  Project  Number _ QA  Check _ 


Date 

Species 

Sex 

Age 

Comments* 

* 

' 

- 

Reproductive  condition,  diagnostic  characters,  future  use  of 


specimens!  etc. 

057/060175 


ecology  consultnnfa,  Inc. 


Figure  3-7-32.  Small  mammal  pitfall  field  data  sheet  for  RBOSP. 
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Figure  3-7-33.  Night  spotlight  transect  route 

for  RBOSP 


Figure  3-7-33  sent  to  Limnetics , Inc. 
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KAMMAL  NIGHT  ROAD  CENSUS  DATA  AND  SUMMARY  SHEET 


Project _ _ _  Transect  6 _  Date  _  Sunset  Time _ _ 

Time  Begun _  Temp. _ _  Time  Completed _ _  Temp. _ _  Cloud  Cover  _ 1 

Starting  Point _  Finish  Point _ _  Length  of  Transect _ _ 

Observable  Distance  Estimates  up  to  25  meters. 


Mile  1 
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;  20  ; 
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;  23 

1  I 

w  « 

■C" 

;  25 

;  26 

;  27 

t 

28 

;  29 

;  30 

Odometer  Species  •  Odometer  Species 

Reading  Observed  Habitat  Reading  Observed  Habitat 

• 

— 

Figure  3-7-34.  Mammal  night  road  census  data  sheet  for  RBOSP. 
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BAT  MIST  NET  SAMPLING  SHEET 


File  No. 


Collector(s) 

Date 

Proi ect 

Location:  T 

R 

S 

1/A  1/A  S 

Time  Net  Set 

Description 

QA  Check 

Time  Net 

Comments 

Checked 

Species 

Sex 

(condition,  collection,  release,  etc.) 

• 

063/060175 


ocotogy  consultnnta,  trie. 


Figure  3-7-35.  Bat  mist  net  sampling  sheet  for  RBOSP. 
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Table  3-7-62 

Site  descriptions 

for  smal 1  mammal , 

avifauna  and  invertebrate  sampling  locations  for  RBOSP. 

LOCATION  DESIGNATION 

Smal  1 

Vegetation 

Mammals 

Avifauna 

Invertebrates 

Type 

Aspect/Elevation 

1 

1 

Bottomland  meadow 

FI  a  t/6300 1 

2 

2 

Sagebrush 

FI  at/6500 1 

3 

3 

Rabbi tbrush 

FI  at/6800 ' 

4 

4 

Pinyon -juniper/mixed  brush 

North/7400' 

5 

5 

5 

Mixed  brush 

North/7200 ' 

6 

6 

Pi nyon-juni per/saqebrush 

Flat/7400 ' 

7 

7 

Upland  meadow  * 

Flat/8500 1 

A 

8 

1 

Greasewood/sagebrush 

FI  at/6400 ' 

vj-i  B 

| 

9 

2 

Pi nyon-juni per 

South/7000' 

T3  C 

10 

3 

Pi nyon-juni per 

North/6900 ' 

$  o 

11 

4 

Sagebrush 

North/7100 ' 

L. 

12 

Mixed  brush 
• 

South/8300' 

F 

13 

Douglas  fir 

North/8200 ' 

G 

14 

Aspen 

North/8100' 

15 

« 

Ri parian 

Flat/6700 ' 

*-•  The  designation  "bald"  was  used  for  this  type  during  vegetation  sampling. 
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Table  3-7-63: .  Approximate  number  of  individuals  of  the  three  most  common  species  being  collected  for  laboratory 

analysis  of  reproductive  effort  and  stomach  contents  within  major  vegetation  types  durinq  each 
sampling  period  for  RBOSP 


Vegetation  Type 

Number  of  Individuals  for  Each  Species  — 

Least  Chipmunk  Deer  Mouse  Long-tailed  Vole 

(Eutamias  minimus)  (Peromyscus  maniculatus)  (Microtus  lonqicaudus) 

Aspen 

5 

Mixed  brush 

5  5 

Pi nyon- juniper  (southern  slope) 

5  5 

Pinyon-juniper  (northern  slope) 

5  5 

Sagebrush 

5  5 

.  ✓* 

Greasewood-Sagebrush 

5  5  5 

!  TOTAL 

25  .  25  10 

“^These  species  were  selected  because  they  are  among  the  most  abundant  small  mammal  species  in  the  vicinity  of 
Tract  C-a  and  are  representative  of  three  different  groups  of  rodents  (sciurids,  cricetids,  and  microtines). 


Table  3-7-  64  . 


Species  of  wild  mammals 
Tract  C-a  for  RBOSP.* 


encountered  to  date  in  the  vicinity  of 


FAMILY 

Species 


Common  Name 


4-letter  Code 


SORICIDAE  (Shrews) 


Sorex  cinereus 
So rex  merriami 


VESPERTILIONIDAE 

Myoti s  cal i forni cus 
Myotis  evotus 
Myoti s  leibi i 
Eptesicus  fucus 
Lasiurus  cinereus 

LEPORIDAE  (Hares  and  rabbits) 

Syl vil agus  nuttal 1 i i 

I  oniic  rsl  i  ■Fnv’ni  me 

L.  V-M  UO  I  I  t  v_/  I 

Lepus  townsendi i 


Masked  shrew 

Merriam's  shrew  SOME 


California  myotis 
Long-eared  myotis 
Small -footed  myotis 
Big  brown  bat 
Hoary  bat 


Nuttall 's  cottontail 
Black-tailed  jackrabbit 
White-tailed  jackrabbit 


SCIURIDAE  (Squirrels,  ground  squirrels, 
chipmunks) 

Eutamias  minimus 
Eutami as  quadri vittatus 
Spermophi 1  us  1 ateral i s 

Spermophi 1  us  tri deceml i neatus 

Tamiasciurus  hudsonicus 


Least  chipmunk 

EUMI 

Colorado  chipmunk 

EUQU 

Golden-mantled  ground 

SPLA 

squi rrel 

Thirteen-1 ined  ground 

SPTR 

squirrel 

Red  squirrel 

GEOMYIDAE  (Pocket  gophers) 

Thomomys  tal poi des 

HETEROMYIDAE  (Pocket  mice,  kangaroo 

and  kangaroo  rats) 
Perognathus  apache 

CRICETIDAE  (New  World  mice  and  rats) 

Peromyscus  mani cul atus 
Peromyscus  truei  ' 

Neotoma  cinerea 
Clethrionomys  gapperi 


Northern  pocket  gopher 
mi  ce 


Apache  pocket  mouse 

PEAP 

Deer  mouse 

PEMA 

Pi  non  mouse 

PETR 

Bushy-tailed  woodrat 

NECI 

Gapper's  red-backed  vole 

CLGA 

i 
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9  Table  3-7-  64  (Continued) 


FAMILY 

Species 

Common  Name 

4-letter  Code* ** 

CRICETIDAE  (Continued) 


Microtus  longicaudus 

Long-tailed  vole 

MILO 

Microtus  montanus 

Montane  vole 

MIMO 

Lagurus  curtatus 

Sagebrush  vole 

LACU 

ERETHIZONTIDAE  (Porcupines) 

Erethizon  dorsatum 

Porcupine 

CAN I DAE  (Coyote,  wolves  and  foxes) 

Canis  latrans 

Coyote 

MUSTELIDAE  (Mustelids,  weasels,  skunks) 

Mustela  erminea 

Ermine 

Mustela  frenata 

Long-tailed  weasel 

Taxidea  taxus 

Badger 

FELIDAE  (Cats) 

• 

Lynx  rufus 

Bobcat 

EQUIDAE  (Horses)*** 

Equus  caballus 

Feral  horse 

CERVIDAE  (Deer  and  elk)**** 

Cervus  canadensis 

Elk 

Odocoileus  hemionus 

Mule  deer 

*The  following  authority  is  used  for  small  mammal  nomenclature: 

Hall,  E.R.  and  K.R. Kelson.  1959.  The  mammals  of  North  America.  Ronald 
Press  Company,  New  York.  1162  pages. 

**used  on  small  mammal  live  trapping  data  sheets 

***The  following  authority  is  used  for  feral  horse  nomenclature: 

Blair,  W.F.,  A.P.  Blair,  P.  Brodkorb,  F.R.  Cagle  and  G.A.  Moore.  1968. 

Vertebrates  of 'the  United  States,  second  edition.  McGraw-Hill  Book 
Company.  New  York.  616  pages 

****The  following  authority  is  used  for  large  mammal  (except  feral  horse)  nomemcl ature 

Lechleitner,  R.R.  1969.  Wild  mammals  of  , Colorado.  Pruett  Publishing  Company, 
Boulder,  Colorado.  254  pages.  ' 
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Table  3-7-65 . 


Shannon-Weiner  diversity  indices  (H?),  unbiased  estimates  of  H' 
(ECH1))*  variance  of  H*  (var  (H1)),  maximum^  expected  value  of^H^ 

'H* (max)),  and  equitability  (J) 


sample  period  1,  October  19-24, 


for  all  small  mammal 
1974,  for  RBOSP 


grids  during 


Grid 

Designation  Vegetation  Type, 


v>) 

I 

-J 

t 

02 

ro 


1 

2 
— r 

'J 

4 

5 

6 

7 

A 

B 

C 

D 

E 

? 

G 


Bottomland  meadow 

Sagebrush 

Rabbitbrush 

Pinyon- juniper/mixed  brush 
Mixed,  brush 

Pinyon- juniper/ sagebrush 

Upland  meadow 

Greas e w o o  d - s  age  br us  h 

Pinyon- juniper  (south  slope 

Pinyon- juniper  (north  slope 

Sagebrush 

Mixed  brush 

Douglas  fir 


Aspen 


H1 

E  (H1  ) 

var (H1 ) 

Hf  (max) 

J 

0.349 

0.321 

0.024 

0.693 

0.503 

0.687 

0 .659 

0.001 

0.693 

0.991 

0.745 

0.720 

0.008 

1  .099 

0.678 

C  .980 

0.955 

0.004 

1  .099 

0.892 

0 . 665 

0 . 650 

0.002 

0 . 693 

0.960 

0.673 

O.656 

0.001 

0.693 

0.971 

0.349 

0.293 

0 . 047 

0.693 

0.503 

0.950 

0.944 

0.001 

1  .099 

0.865 

1 .182 

1.164 

0.005 

1 .609 

0.735 

1.231 

1.201 

0.007 

1  .9^6 

0.633 

.0.981 

0.956 

0.007 

1 .792 

0.547 

C.857 

0.830 

0.01  1 

1  .386 

0.618 

0.398 

0.376 

0.018 

0.693 

0.575 

1  .028 

0.929 

0.01 1 

1  .386 

0.742 

Table  3-7-66. 


Shannon-Weiner  diversity  indices  (HT),  -unbiased  estima.es  of  H 
(E(HT)),  variance  of  H*  (var  (H»)),  maximum.  expected  value  of  H 
(H* (max}).  and  equitability  (J)  for  all  small  mammal  grids  during 
sample  period.  2,  December  7—12,  1974>  for  KBOSP 


1 

2 

3 

4 

5 

6 

7 

A 

B 

G 

D 

E 

F 

G 


Bottomland  meadow 

Sagebrush 

Rabbitbrush 

Piny  on-  juniper/  mix  e  cl '  brush 


Mixed  brush 


Piny on- juniper/ sagebrush 
Upland  meadow 
Gr  e  as ewo  od-s ag  e brush 


Pinyon- juniper 
Piny on 
Sagebrush 
I 


jumper 


south 
fnorth 


slope) 

slooe) 


o 

’lixed  brush 
Douglas 
Aomen 


fir 


H* 

E(HT ) 

var (H! ) 

Hf  (max) 

J 

0.803 

0.761 

0.021 

1  .099 

0.731 

0.000 

0.000 

0.000 

0.000 

— 

0.440 

0.420 

0.015 

0.693 

0.634 

0.000 

0.000 

0.000 

0.000 

- 

0.693 

0.443 

0.000 

0.693 

1  .000 

0 . 000 

0.000 

0.000 

0.000 

— 

0 ..  000 

— 

— 

— 

— 

0.773 

0.726 

0.019 

1.099 

0.704 

0. 393 

0.359 

0.027 

0.693 

0 . 567 

0.693 

0.443 

0.000 

0.693 

1  .000 

0.000 

0.000 

0.000 

0.000 

— 

0  „  000 

— 

— 

— 

— 

0.271 

0.233 

0 . 034 

0.693 

0.391 

0.491 

0.475 

0.010 

0. 693 

0.709 

Insufficient  data  for  computation 
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Table  3-7-67 


Shannon-Y/einer  diversity  indices  (H1 ) ,  unbiased  estimates  of  H1 
(E(H!)),  variance  of  H1  (var  (H1)),  maximum  expected  value  of  H* 
(plf  (max; ) ,  and  equitability  (J)  for  all  small  mammal  grids  during 
sample  period  3,  May  18-26,  1975,  for  RBOSP 


Grid 

Designation 

Vegetation  Type 

H! 

E(H’) 

var (H1 ) 

H!  (max) 

J 

1 

Bottomland  meadow 

0.908 

0.817 

0.033 

1  .099 

0.826 

2 

Sagebrush 

0.967 

0.921 

0.010 

1  .099 

0.880 

3 

Rabbitbrush 

0 . 894 

0.877 

0.004 

1 .099 

0.814 

4 

Pinyon- juniper /mixed,  brush 

1  .001 

0.961 

0.012 

1.386 

0.722 

5 

Mixed  brush 

0.642 

0.629 

0.003 

0.693 

0.927 

6 

Pinyon- juniper/ sagebrush 

0.935 

0.893 

0.015 

1  .386 

0.675 

7 

Uni  and.  meadow 

0.500 

0.467 

0.020 

0.693 

0.722 

A 

Gr  e  as  ewo  o  d -sagebrush 

0.849 

0.837 

0.003 

1 .099 

0.773 

B 

Pinyon- juniper  (south  slope) 

1.440 

1  .413 

0.006 

1.792 

0.804 

C 

Pinyon- juniner  (north  slone) 

1  .331 

1  .298 

0.007 

1 .609 

0.827 

D 

Sagebrush 

0.998 

0.975 

0.007 

1.386 

0.720 

7D 

i_J 

Mixed  brush 

1  .046 

1  .023 

0.009 

1.609 

0.650 

F 

Douglas  fir 

0.645 

0 . 626 

0 . 004 

0.693 

0.931 

G 

Aspen 

0.810 

0.779 

0.007 

1 .099 

0o737 

f 


t 


Table  3-7-68 


Ghannon-Weiner  diversity  indices  (Hf ) ,  unbiased  estimates  of  H* 

(E  (II 1 ) )  variance  of  II*  (var  (IP)),  maximum  expected  value  of  II* 
(II*  (max)),  and  c  quit  ability  (J)  for  all  small  mammal  grids  during 
samnlc  ncriod  4,  July  25-30,  1975,  for  RBOGP 


Grid 

Decimation 


Vo go t at i on  T yn o 


i 


U) 

o 


1 

2 

3 

4 

5 

6 

7 

A 

B 

C 

D 

E 

F 

Or 


Bottomland  meadow 

Gagebrush 

Rabbi  thrush. 

Pin yon- jun iper/ mixed  brush 
Fixed  brush 

Piny on- juniper/ sagebrush 

Upland  meadow 

Ore as  c wo o d-c ag e  brush 

P.inyon- juniper  (south  slope 

j M nyon- j un i  nor  (north,  slope 

Gage Brush 

Mixed  brush 

Douglas  fir 

Aspen 


IT* 

13  (II') 

var (H* ) 

IT*  (max) 

J 

0. 500 

0.400 

0.061 

0.693 

0.722 

1  .0-17 

1  .003 

0.014 

1.336 

0.755 

0.619 

0.571 

0.034 

1  .099 

0 . 563 

1  .030 

0.992 

0.006 

1.099 

0.945 

0 . 603 

0.6-17 

0.001 

0  o  693 

0.935 

1.133 

1  .073 

0.014 

1.306 

0  oSI  7 

0.520 

0.434 

0 . 020 

0.693 

0.750 

1  .0/10 

1.022 

0 . 004 

1  .336 

0.750 

1 . 63-1 

1 . 606 

0.004 

1  .94  6 

0.839 

1.477 

1 .452 

0 . 004 

1 .792 

0 . 82  5 

1.165 

1.136 

0 . 003 

1 . 306 

0 . 04  o 

1.137 

1.110 

0.007 

1 . 609 

0.706 

0 . 693 

0 . 670 

0.000 

0 . 693 

1 . 000 

0.61 3 

0.563 

0.033 

1  .099 

0.550 

Table  3-7-69  Shannon-Weiner  diversity  indices  (HT),  unbiased  estimates  of  H! 

(E (Ht  ) ) .  variance  of  IIf  (var  (Hf))*  maximum  expected  value  of  HT 
(Hf (max) ) ,  and  cquitability  (J)  for  all  small  mammal  grids  during 
sample  period.  5?  Sept,  31 -Oct,  4,  1975,  for  RBOSP 


Grid 

Designation 


Vegeta.tion  Type 


.  IV  E  (II7 )  var  (HT )  IV  (max) 


1 


Bottomland  mead.ow 


2  Sagebrush 

3  Rabbit brush 

4  Pinyon- junipor/mixed  brush 

5  Mixed  brush 

6  Pinyon- juniper/sagebrush 

7  Upland,  meadow 

A  Greasewood -sagebrush 

B  Pinyon- juniper  (south  slope) 

C  Pinyon- juniper  (north  slope) 

D  Sagebrush 

E  Mixed  brush 

P  Douglas  fir 

G  Aspen 


0.000 

0.000 

0.000 

0.000 

- 

0.718 

0.683 

0.021 

1 .099 

0,653 

0.455 

0.429 

0.018 

1 .099 

0.414 

0.971 

0.900 

0.033 

1.386 

0.701 

0.655 

0 , 646 

0.001 

0.693 

0.946 

0.295 

0.274 

0.019 

0.693 

0.426 

0.000 

0.000 

0.000 

0.000 

- 

0.970 

0.959 

0.003 

1.609 

0,603 

1.296 

1.265 

0.009 

1.946 

0. 666 

1 .314 

1,281 

0.008 

1 .792 

0.734 

0.721 

0 . 686 

0.022 

1 .336 

0,520 

0.76/1 

0.747 

0.007 

1.609 

0.475 

1 .147 

1 .091 

0.01  1 

1  .386 

0 . 827 

1  . 24  5 

1 .198 

0.007 

1 .336 

0.898 

Insufficient  data,  for  computation 
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3_7_75  .  Summary  of  trapping  results  for  Spermophilus  tridecemlineatus  (thirteen-lined  grd .  scjr.) 
-  .  on  all  small  mammal  grids  during  sample  period  3,  Hay  18-26,  1975, 

for  RBOSP 


-)f 

** 

Proportion 

Captured 

Grid 

Vegetation  type 

t f  Individuals  Captured. 
Per  100  Trap  Nights 

Relat ive 
Abmidan.ce 

Adult 

M  P 

Juvenile 

M  P 

| 

i 

Bottomland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

'  .82 

100.0 

0.33 

0.67 

0.00 

0.00 

3 

Rabbit brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

? 

4 

Piny on- juniper/mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

j 

5 

Mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

i 

( 

6 

P  iny  on-  j  un  ipe  r  /  s  ag  e  br  us  h 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

CO 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Greasewood -sagebrush 

0.00 

0.0 

•  0.00 

0.00 

0.00 

0.00 

CO 

B 

Pinyon- juniper  (south  slope) 

0.00 

0.0 

0,00 

0.00 

0.00 

0.00 

ro 

C 

Pinyon- juniper  (north  slope) 

0.00 

0.0 

0 . 00 

0.00 

0.00 

0.00 

i 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

j 

E 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

P 

Doug: las  fir 

0.00 

0.0 

0.00 

0.00 

0,00 

0.00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited  and.  set  for  24  hours 

**  (//  of  individuals  of  each  species  /  u  of  individuars  of  all  species)  X  100 


V 


' 
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Table  3-7-76 


o 

Summary  of  trapping  results  for  Spermophilus  trideccmllneatus  ( tliirtcen-linod  grd.  sqr.) 
on  all  small  mammal  grids  during  sample  period.  4,'  July'  '25 -pO",'  19715, 
for  RBOSP 


*)r 

pf  vf 

Pro portion 

Captured 

If 

Individuals  Captured 

Relative 

Adult 

Juvenile 

Grid 

Vegetation  tyoe 

Per  100  Trap  Rights 

Abund  anc  e 

M  P 

M 

p 

1 

Bottomland  meadow 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

2 

Sagebrush 

3 . 64 

100.0 

0.17  0.17 

0.17 

0.50 

3 

Rabbit brush 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

'4 

Pinyon- juniper/mixed  brush 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

5 

Mixed,  brush 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

6 

Pinyon- juniper /sagebrush 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

A 

G  r  eas ewo o  d -s  age brus  h 

■  0.00 

0.0 

0.00  0.00 

0.00 

0.00 

B 

Pinyon- juniper  (south  slope) 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

0 

Pinyon- juniper  (north  slope) 

0,00 

0.0 

0.00  0.00 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

E 

Mixed  brush 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

F 

Douglas  fir 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

G 

Aspen 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

*  1 

trap  night  =  one  trap  baited  and 

set  for  24  hours 

** 

(if  of  individuals  of  each  species 

/ 

if  of  individuals  of 

all  species) 

X  100 

.-iaattx. 
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Table  3-7-77 


=  Summary  of  trapping 
on  all  small  mammal 
for  11130  SP 


results  for  Spcrmonhilus  trid ecemlineatus  (thir  teen-lined  grd 
grids  during  sample  period  !5 , 


Sept 


31 -Oct.  4,  1975, 


iqr 


G-rid 

Vegetation  type 

.If. 

w 

Individuals  Captured 
Per  100  Trap  Nights 

-X--X- 

Relat ive 
Abundance 

Proportion 

Adult 

M  F 

Captured 

Juveni-le 

M  F 

1 

Pott omland.  mead  o w 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

1 .82 

100.0 

0.33 

0.67 

.0.00 

0 . 00 

3 

Rabbi thrush 

,  0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

l 

Piny  on-  juniper /mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed  bruslj 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Piny on- juniper /sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Up  1  and  me  ad  ow 

0.00 

0.0 

0.00 

0. 00 

0.00 

0.00 

A 

Gr  eas  ewo  od.-s  ag  e  b  rus  h 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

33 

Pinyon- juniper  (south  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

G 

Piny on- Juniper  (north  slope) 

0.00 

0  .0 

0.00 

0.00 

•  0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

F  • 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0  CO 

0 . 00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1 

5c  *X' 

trap  night  =  one  trap  baited,  and 
(#  of  individuals  of  each  species 

set  for  24  hours 
/  #  of  individuals  of 

all  species 

)  X  100 

^■»nm.».wnjwww  '. 
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Table  3-7-78 


Average  live  weights  (gm)  for  adult  Snermophilus  tridecemlineatus  (thirteen-lined  grd .  sqr.) 
on  all  snail  mammal  grids  during  sample  period  5,  Hay  18-26,  1975, 
for  RBOSP 


MAID 


Grid  Vegetation  tyre 


n  Average 


Std. 

Error 


7EMALE 


Std. 

n  Average  Error 


ALL  ADULTS 


Std. 

n  Average  Error 


1  Bottomland  meadow 

2  Sagebrush 

3  Rabbit brush 

4  Pinyon- juniper /mixed  brush 

5  Mixed  brush 

6  Piny on- juniper /sagebrush 

7  Upland  meadow 

•A  Greasewood-sagebrush 

B  Piny on- juniper  (south  slope) 


co 

c 

Pinyon- juniper 

1 

'-J 

D 

Sagebrush 

1 

CO 

E 

Mixed  brush 

CO 

cn 

P 

Douglas  fir 

G 

Aspen 

UMMARY — ALL  GRIDS 


0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


59.0 


1  59.0 


r,p. 


0 

2  oo 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


.0  4.0 


2  58.0  4.0 


0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


58.3 


2.3 


3 


58.3  2.3 


wmm*m  mm** 


*&W*K)I**'  .«jjnuyy 


i 


m 


% 


CO 

I 

^1 

I 
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Table  3-7-79 


1 

2 

3 

4 

5 

S 

7 

A 

B 

G 

D 

E 

P 

G 


Average 
on  all 
for 


live 

mail 


weighti 

mammal 


5  (gm) 
grids 


for  adult  Spermophilus 
during  sample  period  4, 


trid eceml ineatus  (thirteen-lined  grd .  sqr.) 

July  25-30",  1975,  • 


RBOSP 


MALE 


i1  JU 


jMATjE 


ALL  ADULTS 


Std. 


td. 


Std  . 


Grid  Vegetation  type 


n  Average  Error  n  Average  Error 


n  Average  Error 


Bottomland  meadow 


Sagebrush 


Rabbitbrush 

Pinyon- juniper /mixed  brush 
Mixed  brush 

P in y on-juniper/sagebrush 

Upland  meadow 

Gr eas  ewo  od -s  agebrush 

Pinyon- juniper  ( south  slope 

Pinyon- juniper  (north,  slope 

Sagebrush 

Mixed  brush 

Douglas  fir 

Aspen 


0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


78.0 


0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


94.0 


0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


86.0  8.0 


SUMMARY — ALL  GRIDS 


1  78.0 


1  94.0 


86.0 


i.O 


****** 
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Table  3-7-80 


Average  live 
on  all  small 
for  RBOSP 


weights  (gm)  for  adult  Spormophilus  tridecemlineatus  (thirteen-lined 
mammal  grids  during  sample  period.  5,  Sept.  31-Oct.  4,1975, 


grd 


sqr. ) 


MALE 

EE  MALE 

ALL  ADULTS 

Std  . 

Std . 

Std  . 

Grid 

Vegetation  type 

n  Average  Error 

n.  Average  Error 

n  Average  Error 

1 

Bottomland,  meadow 

0 

0. 

0 

2 

Sagebrush 

1  73.0 

2  63.0  6.0 

3  66.3  4.8 

3 

Rabbi thrush 

0 

0 

0 

4 

Piny  on-  juniper  /mixed,  brush 

0 

0 

0  ‘ 

5 

Mixed  brush 

0 

0 

0 

6 

Piny on- juniper/sagebrush 

0 

0 

0 

7 

Upland,  meadow 

0 

0 

0 

‘  A 

•  G-roasewood-sagebrush 

0 

0 

0 

B 

Piny on- juniper  (south  slope) 

0 

0 

0 

C 

Piny on- juniper  (north  slope) 

0 

0 

0 

D 

Sagebrush 

0 

0 

0 

E 

Mixed  brush 

0 

0 

0 

E 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMMARY— ABB  GRIDS 

1  73.0 

2  63.0  6.0 

3  66.3  4.8 

«y,i a?« 
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Table  3-7-01 


Summary  of  trapping 
on  all  small  mammal 
for  R30SP 


results  for  Spermophilus 
grids  during  sample  period 


lateralis  (gold en-mantled  grd .  sqr, 
1,  October  19-24,  1974, 


Grid 

Vegetation  type 

■/£ 

#  Individuals  Captured 
Per  100  Trap  Nights 

Relative 
Abund anc  e 

Proportion 

Adult 

M  P 

Captured 

Juvenile 

M  P 

1 

Bottomland  meado w 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbi' t  brush 

0.00 

0.0 

0.00 

0.00 

.0.00 

0.00 

4 

P iny on- j unip  er /mixe d.  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Pinyon- juniper/ sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Gr  eas  owo od-s  ag ebr us  h 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Piny on- juniper  (south  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

C 

Piny  on- juniper  (north,  slope) 

0.15 

33.3 

1  .00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.30 

66.7 

1  .00 

0.00 

0.00 

0.00 

E 

Mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

* 

** 


trap 
(#  of 


night  =  one 
individuals 


trap  baited,  and 
of  each  species 


;et 


7/ 

it 


for  24  hours 
of  individuals 


of  all  species) 


v 


100 


’***W*r 
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Table  3-7-82 


co 

I 

I 

CO 

CO 

<o 


Summary  of  trapping  results  for  Spormopbiluo  lateralis  (gold  on-mantled  grd..  sqr.) 
on  all  small  mammal  grids  during  sample  period  3,  May  18-26,  1975, 
for  RBOSP 


* 

** 

Proportion 

Captured 

#  Individuals  Captured 

Relative 

Adult 

Juvenile 

Grid 

Vegetation  type 

Per  100  Trap  Bights 

A bund anc  e 

14 

P 

M 

p 

1 

Bottomland,  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbit brush 

2.42 

32.8 

0.25 

0.25 

0.50 

0.00 

4 

Piny on- juniper /mixed  brush 

0.61 

8.2 

1  .00 

o.oo  • 

'0.00 

0.00 

5 

Mixed  brush 

'  0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Piny on- juniper/sagebrush 

0.61 

8.2 

0.00 

1  .00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

G-r  ease  wood -sagebrush 

0.60 

8.1 

0.75 

C.25 

.0.00 

0.00 

B 

Pinyon- juniper  (south  slope) 

0.75 

10.2 

0.20 

0.80 

0.00 

0.00 

C 

Pinyon- juniper  (north  slope) 

1.05 

14.2 

0.43 

0.57 

0.00 

0.00 

I) 

Sagebrush 

0.75 

10.2 

0 . 20 

0.60 

0.00 

0.20 

E 

Mixed  brush 

0.60 

8.1 

1  .00 

0.00' 

0.00 

0.00 

E 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited  and  set  for  2^  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 
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* 
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Table  3-7-83  Summary  of  trapping  results  for  Spermonhilus  lateralis  (gold en-mant led.  grd.  s qr . ) 

on  all  small  mammal  grids  during*  sample  period  4,  July  2:5-30,  1975, 
for  RBOSP 


*  **  Proportion  Captured. 


Grid 

Vegetation  type 

.  #  Individuals  Captured 
Per  100  Trap  Hi gh t s 

Relat ive 
Abun.d  anc  e 

Adult 

M  F 

Juvenile 

11  P 

1 

Bottomland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbi thrush 

1 .21 

5.7 

0.50 

0.50 

0.00 

0.00 

4 

Piny on- juniper /mixed  brush 

3 . 03 

14.2 

0.60 

0.00 

0.20 

0.20 

5 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

P in yon- juniper / s  ag ebr ush 

3.03 

14.2 

0.00 

0.20 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

•A 

Greasewood -sagebrush 

1.80 

8.4 

0.50 

0.42 

0.00 

0.00 

B 

Piny on- juniper  (south  slope) 

3.91 

18.3 

0.38 

0.50 

0.08 

0.04 

0 

Piny on- juniper  (north  slope) 

4.31 

21 .1 

0.53 

0.27 

0.07 

0.13 

D 

Sagebrush 

2.96 

11.9 

0.41 

0.59 

0.00 

0 . 00 

E 

Mixed  brush 

1.33 

6.3 

0.44 

0.56 

0.00 

0.00 

P 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited  and  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 
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Table  3-7-84 


Summary  of  trapping  results  for  Spermouhilus  lateralis 
on  all  small  mammal  grids  during' 
for  RBOSP 


3am£)le  period  5, 


(gold en-mant led  grd. .  sqr.) 
Sept.  31 -Oct.  4,  1975, 


CO 

I 

I 

CO 


Grid 

Vegetation  type 

* 

#  Individuals  Captured. 
Per  100  Trap  Nights 

**  Proportion 
Relative  Adult 

Abmidance  M  P 

Captured 

Juvenile 

M  P 

1 

Bottomland  mead.ow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

.0.00 

0.00 

3 

Rabbit brush 

i  0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

Piny  on-  ,j  un  iper /mixe  d  brus  h 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed  bruslj 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Piny  on-  j  un  iper  /  s  agebrush. 

0.00  ■ 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Gr  e  as  ew  o  o  d-  s  ag  e  b  r  us  h 

0.30 

25.0 

0.50 

0.50 

0.00 

0,00 

B 

Piny on- juniper  (south  slope) 

0.15 

12.5 

1  .00 

0.00 

0.00 

0.00 

G 

Piny on- juniper  (north  slope) 

0.60 

50.0 

0.25 

0.75 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Mixed  brush 

0.15 

12.5 

1  .00 

0.00 

0.00 

0.00 

P  • 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited,  and  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species) 
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able  3-7-85 


1 


1 

2 

3 

4 

i 

3 

6 

7 

p 

O 

9 

10 
1 1 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


a 


0.000 


0.000 

0.333 

0.000 

0.000 

0.000 

0.273 

0.727 

0.000 


Jolly-Seber  population  density  estimates  for ( 
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Recapture  cl.a 

Comparable  estimates  of  population  _ 

(trap  nights  6-1 0)  due  to  a  reduction  m  sampling,  effort 


size  arc  not  possible  for  winter  samples 


m 


3-7-343 


Table  3-7-86 


Jolly-Seber  population  density  estimates  for  Sperm ophilus 
(golden-mantle  grd.  sejr.)  at  grid  G,  pinyon- juniper  (north 
trap  night  for  RB0S3? 


lateralis 

.  slope) ,  after  each 


i 

a 

p 

M 

IT 

#/ha 

var  (JT/IT) 

B 

var  (B) 

0 

var (0) 

1 

0.000 

\/ 

VC 

o 

• 

o 

\/ 

a 

,y. 

\  / 
vc 

vv 

Of 

X/ 

A 

-x- 

O 

C- 

-V. 

\/ 

A 

-V. 

V  C 

»/ 

VC 

-x- 

AV 

-X- 

-X- 

.v, 

/X 

X/ 

VC 

3 

»/ 

A 

VC 

VC 

A/ 

VV 

VC 

a/l 

A 

vc 

A4. 

vc 

A/_ 

A 

\r 

VV 

4 

1.000 

1.000 

1  .0 

1.0 

VC 

0.0 

A' 

A 

,y. 

n 

X# 

A" 

XA 

A 

5 

V  0 

V/ 

vc 

A" 

A  » 

A' 

\  / 
vc 

A/, 

A 

Of 

AA 

a 

w 

Vc 

\r 

A 

6 

- 

- 

- 

- 

- 

— 

— 

- 

— 

— 

7 

— 

— 

- 

- 

- 

- 

- 

- 

— 

— 

O 

— 

- 

- 

- 

- 

- 

— 

— 

— 

— 

9 

— 

- 

- 

— 

— 

— 

— 

- 

— 

— 

10 

- 

— 

— 

— 

— 

_ 

11 

0.250 

1  .000 

1.0 

4.0 

0.3 

0.0 

3.0 

28.0 

0.750 

0.297 

12 

0.500 

0.333 

3.0 

6.0 

0.5 

28.0 

-1.0 

7.8 

0.500 

0.125 

13 

1  .000 

0.500 

2.0 

2.0 

0.2 

0.0 

0.0 

0.0 

1 .000 

0.000 

14 

1 . 000 

1 .000 

2.0 

2.0 

0.2 

0.0 

2.0 

0.0 

0.500 

0.125 

19 

0.533 

1 . 000 

1  .0 

3.0 

0.3 

0.0 

12.0 

0.0 

0.333 

0.074 

16 

0 . 077 

1  . 000 

1  .0 

13.0 

1  .0 

0.0 

23.1 

436.9 

1  .187 

0 . 04  5 

17 

0.400 

0.259 

15.4 

38.6 

o  o 
<-  .  ^ 

230.9 

-8.8 

269.2 

0.775 

0.029 

18 

0.736 

0 . 663 

16.6 

21.1 

1  .6 

0.0 

7.7 

9.1 

0.774 

0.019 

19 

0.632 

0.819 

15.1 

23.2 

1.7 

7.2 

45.2 

778.8 

0.759 

0.047 

20 

0.929 

0.736 
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capture 
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permit 
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-i.  u. 

Comparable  estimates  of  population  size  a, re  not  possible  for  winter  samples 
(trap  nights  6-10)  due  to  a  reduction  in  sampling  effort 


Table  3-7-8  7 

Definition  of  population  parameters  measured  by  the  Jolly- 
Seber  method  and  corresponding  notations  for  RBOSP 

Notation 

Def ini tion 

• 

l 

Trap  night 

I- 5  -Sample  period  1,  Oct.  19-24,  1974 

6-10  -Sample  period  2,  Dec.  7-12,  1974 

II- 15  -Sample  period  3,  May  18-26,  1975 

16-20  -Sample  period  4,  July  25-30,  1975 

21-25  -Sample  period  5,  Sept.  31-  Oct.  4,  1975 

a 

Proportion  of  marked  animals  in  sample  i 

P 

Probability  an  animal  alive  at  time  i  is  caught  at  time  i 

M 

Estimate  of  the  size  of  the  marked  population  just  before 
the  ith  sample 

N 

Estimate  of  the  total  population  size  just  before  the  ith 
sample 

#/ha 

Absolute  density  (numbers  per  hectare);  determined  by 
(N  x  10,000)/ (effective* trapping  area) 

var(N(N) ) 

Error  of  estimation  of  N 

B 

Number  of  new  animals  joining  the  population  in  the. 
interval  from  time  i  to  time  i+1  which  are  still  alive 
and  in  the  population  at  time  i+1 

var(B) 

The  variance  associated  with  estimating  B 

0 

var(O) 

Probability  an  animal  alive  at  time  i  survives  to 
time  i+1 

The  variance  associated  with  estimating  0 

var(O) 
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Table  3-7-88 


Average  extended  range  length,  (m)  for  adult  Spermophilus  lateralis 
(gold en-mantled  grd.  sqr.)  on  small  mammal  grids  during  sample  period  3, 
Kay  18-26,  1975, 'for  RBOSP 


• 

MALE 

EE  MALE 

ALL  ADULTS 

Std. 

Std. 

Std  . 

Grid 

Vegetation  type 

n  Average  Error 

n  Average  Error 

n  Average  Error 

A 

Gr  eas  ewo  o  d-  s  ag  e  hr  us  h 

0 

0 

0 

B 

Piny on- juniper 

(south  slope) 

0 

0 

0- 

C 

Pinyon- juniper 

(north  slope) 

1  146.2 

0 

1  146.2 

D 

Sagebrush. 

0 

0 

0 

E 

Mixed,  brush 

0 

0 

0 

E 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMMARY- 

-ALL  GRIDS 

1  146.2 

0 

1  146.2 
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Table  3-7-89 


Average  extended  range  length  (m )  Tor  adult  S  permophilus  lateralis 
(golden-mantled  grd .  sqr.)  on  small  mammal  grids  during  sample  eeriod  4, 
July  25-30,  1975,  for  RBOSP 


MALE 


FEMALE 


All  ADULTS 


Std . 


Jtd. 


Std. 


Grid 

Vegetation  type 

n 

Average 

Error 

n 

Average  Error 

n 

Average 

Error 

A 

Greasev/ood -sagebrush 

0 

0 

0 

■  B 

Pinyon- juniper  (south  slope) 

n 

ML 

146.4 

29.1 

0 

2 

146.4 

29.1 

C 

Pinyon- juniper  (north  slope) 

1 

230.9 

1 

146.2 

2 

188.5 

42.3 

D 

Sagebrush 

0 

0 

0 

E 

Mixed,  brush 

0 

0 

0 

E 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMMARY — All  GRIDS 

3 

174.6 

32.8 

1 

146.2 

4 

167.5 

29.7 

* 
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Table  3-7-90 


1 

2 

3 

4 

5 

6 
7 
A 
B 
C 
D 


F 

G 


Average  live  weights  (gin)  for  adult  S  p  or  m  o  oh.  Hue  lad;  oral  is  (gold  en-rnant  led.  grd  .  sqr.) 
on  all  small  mammal  grids  during  sample  period  3,  Hay  18-26,  .975, 
for  RBOSP 


MALE 

femal:  ] 

AT, I,  ADULTS 

Grid 

Vegetation  typo 

n  Average 

st  a. 

Error 

Std  . 

n  Average  Error' 

Std  . 

n  Average  Error 

Bottomland  'meadow 
Sagebrush 
Rabbit brush 

P iny on-  j un ip e r ,/m ix e d  brush 
Mixed  brush 

Pinyon- juniper/sagebrush 

Upland  meadow 

Gr  e  as  ewo  o  d  -  s  ag  e  brus  h. 

Piny on- juniper  (south  slope 

Pinyon- juniper  (north,  slope 

Sagebrush 

Mixed  brush 

Douglas  fir 

Aspen 


0 


0 

0 


0 

0 


SUMMARY — ALL  GRIDS 


1 

151.0 

1 

177.0 

2 

164.0 

13.0 

1 

131 .0 

0 

1 

181 .0 

0 

0 

0 

0 

1 

206.0 

1 

206.0 

0 

0 

0 

2 

203.5 

71.5 

1 

266.0 

3 

227.7 

45.5 

1 

178.0 

3 

141  .0 

1 1.9 

4 

150.3 

12.5 

3 

160.3 

7.9 

4 

163.0 

10.2 

7 

162.3 

6 . 3 

1 

212.0 

2 

204.0 

24.0 

3 

206.7 

14.1 

1 

116.0 

0 

1 

116.0 

0 

0 

0 

0 

0 

0 

10 

173.6 

14.5 

12 

177.9 

11.7 

22 

176.0 

9.2 
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IP  able  3-7-91 


Average  live  weights 
en  all.  small  mammal  grids 
far  RBOSP 


far  adult  SpermrMlhD  lateral  is 
'during  sample  period  4*  July 


'(gold  on-mantled 
25-30^  1975> 


era  • 


Bid  •. 


ltd-.  3td. 

Error  n  Average  Error 


iq.rO 


CO 

I 

I 

CO 

00 


1 

2 

3 

4 

5 
5 

7 

A 

B 

C 

D 

E 

E 

G 


Bo  1 1  oral  and.  me  a&ew 
Sagebrush 
Rabbit brush 

P iny on- j unip er /m ixe  d  brush 
Hired  brush 

P iny on- j unip e r / s  age br us  h 
Upland  meadow 
Gr  e  as  ev/o  o  d  -  s  ag  ebr us  b 
Pinyon- juniper  (south 
Pinyon- juniper  (north 
Sagebrush 
Hired  brush 
Douglas  fir 
Aspen 


SUMMARY — ALL  GRIDS 


slope 

3lope 


0 

0 

1 

3 

0 

3 
0 
6 

10 

16 

7 

4 
0 
0 


195.0 

163.0 


161 .3 
156.0 
150.1 
175.7 

169.3 


8.9 


165.3  18.8 


11.4 

9.1 

6.0 

7.7 

12.6 


0 

0 

0 

0 

0 

1 

0 

5 

13 

7 

10 

5 

0 

0 


161  .0 

159.8 

157.2 

142.6 

184.1 

147.0 


17.0 

11.6 

5.7 

10.6 


0 

0 

1 

3 
0 

4 
0 

11 

23 

23 

17 

9 

0 

0 


195.0 

163.0 


160.6 

1  56 . 7 

147.8 
180.6 

156.9 


8.9 


164.3  13.4 


9.4 

7.5 

4.5 
6.9 
7.8 


50  160.3 


3 .  o 


41  160.4 


5, 


91  160.4  3, 
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Table  3-7-92 


Average  live  weights  (gm)  for  adult  Spormophilus  lateralis  (golden-man tied  grd .  sqr.) 
on  all  small  mammal  grids  during  sample  period  5,  Sept.  31 -Oct.  4,1975, 
for  RBOSP 


Grid. 

Ye me tat ion  type 

n 

MALE 

Average 

Std  . 
Error 

n 

IE  MAH 

Average 

> 

Std. 

Error 

n 

ALL  ADULTS 

Std  . 

Average  Error 

1 

Bottomland,  meadow 

0 

0 

0 

O 

Sagebrush 

0 

0 

0 

3 

Rabbitbrush. 

0 

0 

0 

4 

Piny  on- juniper /mixed  brush. 

0 

0 

0. 

5 

Mixed,  brush. 

0 

0 

0 

6 

Pinyon- juniper/ sagebrush 

0 

0 

0 

7 

Upland,  meadow 

0 

0 

0 

A 

Gr  e  a  s  e wo  o  d - s ag e b r u s  h 

0 

1 

148.0 

1 

140.0 

B 

Piny  oil-  j  im.  ip  e  r  (south  slope) 

0 

0 

0 

C 

Pinyon- juniper  (north  slope) 

1 

185.0 

3 

157.3 

'A  O 

J  •  <- 

4 

164.3  7.3 

D 

Sagebrush 

0 

0 

0 

E 

Mixed  brush 

1 

146.0 

0 

1 

146.0 

E 

Douglas  fir 

0 

0 

0 

Cr 

Aspen 

0 

0 

0 

SUMMARY — AIL  GRIDS 

2 

165.5 

19.5 

4 

155.0 

3.2 

6 

158.5  6.6 
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?able  3-7-93 


Summary  of  trapping 
on  all  small  mammal 
for  RBOSP 


results  for  Eutamias  minimus 
grids  during  sample  period  1, 


(least  chipmunk) 
October  19-24,  1974, 


#  Individuals  Captured 


Grid 


Vegetation  type 


Per  100  Trap  Eights 


#-* 

Relative 

Abundance 


Proportion  Captured 


Adult 
M  P 


Juvenile 

M  P 


1 

2 


5 


6 

7 

A 

B 

C 

D 

E 

P 


E  o  1 1  oral  and.  me  ad  o\v 

Sagebrush 

Rabbitbrush 

Pinyon-junlper/mixed  brush 
Hired  brush 

Piny on- juniper/ sagebrush 
Upland  meadov/ 

Greascwood  -sagebrush 

Pinyon- juniper  ( south  slope) 

Piny on- juniper  (north  slope) 

Sagebrush 

Mixed  brush 

Douglas  fir 


0.00 

0.0 

0.00 

0.00 

.0.00 

0.00 

6 . 06 

6 . 9 

0.60 

0.40 

0.00 

0.00 

15.15 

17.3 

0.24 

0.76 

0.00 

0.00 

9.70 

11.0 

0.69 

0.31 

0.00 

0.00 

12.73 

14.5 

0.52 

0  ,48 

0.00 

0.00 

7.27 

8.3 

0.58 

0.42 

0.00 

0.00 

0.61 

0.7 

1.00 

0.00 

0.00 

0.00 

9.62 

11.0 

0.55 

0.45 

0.00 

0.00 

8.57 

9.8 

0.47 

0.53 

0.00 

0.00 

4.66 

5.3 

0.52 

0.48 

0.00 

0.00 

7.67 

8.7 

0.53 

0.47 

0.00 

0.00 

5.71 

6.5 

0.50 

0.50 

0,  00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited,  and.  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  I  100 


^j.'^wrwr 
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Table  3-7-94 


Summary  of  trapping  results  for  But ami as  minimus  (least  chipmunk) 
on  all  small  mammal:  grids  during  sample  period'  p,  May  18-26,  1975, 
for  RBOSP 


Grid 

Vegetation  typo 

#  Individuals  Captured 
Per  100  Trap  Nights 

-V-  -V. 

Relative 

Abundance 

Proportion 

Adult 

M  '  P 

Captured 

Juvenile 

M  P 

1 

Bottomland  meadow 

1.21 

1.3 

0.00 

1.00 

0.00 

0.00 

2 

Sagebrush 

7.27 

7.5 

0.58 

0.42 

0.00 

0.00 

3 

Rabbitbrush 

,  16.97 

17.5 

0.54 

0.46 

0.00 

0.00 

4 

Piny on- 3 uni per /mixe d  brus h 

12.12 

12.5 

0. 60 

0.40 

0.00 

0.00 

5 

Mixed  brush. 

15.15 

15.7 

0.48 

0.52 

0.00 

0.00 

6 

Pinyon- junfper/ sagebrush 

6 . 67 

6.9 

0.82 

0.18 

0.00 

0.00 

7 

Upland,  meadow 

1.82 

1.9 

1  .00 

0.00 

■0.00 

0.00 

A 

Greacewood -sagebrush 

6.47 

6.7 

0.60 

0.40 

0.00 

0.00 

B 

Pinyon- juniper  (south  slope) 

5. -26 

5.4 

0.51 

0.49 

0.00 

0.00 

n 

Piny  on- juniper  .(north  slope) 

2.56 

2 . 6 

0.47 

0.53 

0.00 

0.00 

D 

Sagebrush 

5.41 

5.6 

0.56 

0.44 

0.00 

0.00 

TT» 

ill 

Mixed  brush 

7.97 

8.2 

0.47 

0.53 

0.00 

0.00 

3?  • 

Douglas  fir 

2.95 

3.0 

0.67 

0.33 

0.00 

0.00 

G 

Aspen 

4.92 

5.1 

0.40 

0.60 

0.00 

0.00 

* 


1 


5-* 


tran 
(#  of 


night  =  one 
individuals 


trap  baited,  and 
of  each  species 


set 

/  # 


for  24  hours 
of  individuals 


of  all  species) 


100 


*  '  -  •  .1  .  -« 
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Table  3-7-95 


Summary  of  trapping 
on  all  small  mammal 
for  RBOSP 


results  for  Eut ami as  minimus  (least  chipmunk) 
grids  during  sample  period  4,  July  25-30,  1975, 


JL 


Individuals  Captured 


Grid 


Vegetation  tync 


Per  100  Iran 


Nights 


Relative 

Abundance 


Pr on o r t i on  Captured. 
Adult  Juvenile 

M  P  M  P 


1  Bottomland  meadov; 

2  Sagebrush 

5  Rabbit brush 

4  Pinyon- juniper /mixed  brush 

5  Nixed,  brush 

6  Pinyon- juniper/ sagebrush 

7  Upland  meadov/ 

A  Greasev/ood-sagebrush 

B  Pinyon- juniper  (south  slope 

C  Piny on- juniper  (north  slope 

D  .  Sagebrush 
E  Mixed,  brush 

P  Douglas  fir 

G  Aspen 


0.00 

0.0 

2.12 

21  .9 

1.21 

2.2 

6.67 

12.0 

3 . 64 

6 .  C 

3 . 64 

6.6 

1  .82 

3 . 3 

4.21 

7.6 

5.26 

9.5 

4.81 

8.7 

2.26 

4.1 

5.11 

9.2 

3.61 

6.5 

0,98 

1  .8 

0. 

00 

0. 

00 

0. 

00 

0. 

00 

0. 

50 

0. 

,40 

0. 

10 

0. 

00 

0. 

00 

1. 

00 

0. 

00 

0. 

00 

0. 

,27 

0. 

,55 

0. 

00 

0. 

,18 

0. 

,17 

0. 

,50 

0. 

17 

0. 

17 

0. 

pr 

.of 

0, 

,33 

0. 

17 

0. 

,17 

0. 

,67 

0. 

,  33 

0. 

,00 

0. 

,00 

0. 

,  61 

0, 

.29 

0. 

,04 

0, 

.07 

0, 

.46 

0 

.46 

.  0, 

.06 

0, 

.03 

0, 

.25 

0 

.  34 

0. 

,25 

0, 

.16 

0, 

.47 

0 

.47 

0. 

,00 

0, 

.07 

0 

.21 

0 

.56 

0, 

.15 

0 

.09 

0 

.36 

0 

.64 

0, 

.00 

0 

.00 

0 

.00 

1 

.00 

0, 

.00 

0 

.00 

It- 

* 

l 

c- 

i 

K 


1  trau  nivht  =  one  trap  baited,  and.  set  for  24  hours  _  .  \ 

(#  of  individuals  of  each  species  >  #  of  individuals  o:  all  specie^) 


Y 


100 


.  1. 1  HI.I'I  '  ■ 


i W*”"1 


' 
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Table  3-7-96  Summary  of  trapping  results  for  Eutamias  minimus  (least  chipmunk) 

on  all  small  mammal  grids  during  cample  period  5-  Sept.  31 -Oct.  4,  197 S 
for  RBOSP 


G-rid  Vegetation  type 

1  Bottomland  meadow 

2  Sagebrush 

3  Rabbit  brush. 

4  Pinyon- juniper/ mixed  brush 

5  Mixed  brush. 

6  Piny on- juniper /sagebrush 

7  Upland  meadow 

A  G-rcasewood-s  agebrush 

B  Pinyon- juniper  (south  slope) 

C  Pinyon- juniper  (north  slope) 

1)  Sagebrush 

E  Mixed,  brush. 

P  Douglas  fir 

G-  Aspen 


Proportion  Captured. 
-//  Individuals  Captured  Relative  Adult  Juvenile 
Per  100  Tran  Ilight s  Abundance  H  B  H  B 


0.00 

0.0  • 

0.00 

0.00 

C.00 

0.00 

13.33 

10.1 

0.45 

0.50 

0.05 

0.00 

2,4? 

3 . 3 

0.25 

0.75 

0.00 

0.00 

1.82 

2.5 

0.33 

0.33 

0.00 

0.33 

21.21 

28.8 

0.43 

0.57 

0.00 

0.00 

1.21 

1  . 6 

0.50 

0,50 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

13.83 

10.8 

0.46 

0.47 

0.05 

0.02 

6.47 

8.8 

0.58 

0.37 

0.02 

0.02 

4.66 

6.3 

0.45 

0.45 

0.06 

0.03 

0.75 

1  .0 

0.40 

0.60 

0.00 

0.00 

3.76 

5.1 

0.48 

0.52 

0.00 

0.00 

2.62 

3 .6 

0 . 63 

0.38 

0.00 

0.00 

1.64 

2.2 

0.40 

0.40 

0.20 

0.00 

* 

** 


1  trap  night  =  one  trap  baited,  and,  set  for  24  . hours 
(//•  of  individuals  of  each  species  /  -//  of  individuals 


of  all  species)  X  100 
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Table  3-7-97 


Jolly-Seber  population  density  estimates  for  Eu.ta.mias  minimus 
(least  chipmunk)  at  grid  A,  greasewood-sagebrush,  after  each 
trap  night  for  RBOSP 


i 

a. 

P 

M 

N 

#/ ha 

var  (H/U) 

B 

war  (B ) 

0 

war  (0) 

1 

0.000 

i\ 

0.0 

jsL 

A 

_V- 

/\ 

►V. 

A 

* 

v 

7v 

0.899 

0 . 004 

2 

0.463 

0.805 

24.3 

50.9 

4.9 

15.2 

8.8 

36.9 

0.977 

0.002 

*~7 

a 

0.786 

0.751 

44.2 

55.9 

5.4 

7.8 

12.0 

21  .9 

0.962 

0.004 

4 

0.833 

0 . 66  4 

45.4 

54.2 

5.2 

14.6 

133.6 

3813.6 

1  . 289 

0.083 

5 

0.963 

0.381 

68.3 

70.9 

6 . 8 

273.5 

12.6 

IS. 8 

0.321 

0.009 

6 

— 

— 

— 

- 

— 

— 

— 

— 

— » 

7 

— 

— 

— 

— 

- 

— 

— 

- 

- 

— 

8 

— 

— 

— 

- 

- 

— 

— 

— 

— 

— 

9 

— 

— 

— 

— 

- 

— 

- 

— 

- 

— 

10 

— 

— 

— 

— 

- 

— 

— 

— 

— 

1 1 

0.625 

0.703 

21  .9 

34.2 

3 .2 

11.4 

2 . 6 

22.7 

0.965 

0.011 

12 

0.706 

0.426 

28.8 

39.9 

3.7 

34.6 

58 . 0 

988.9 

1.154 

0.053 

13 

0.739 

0.421 

40.4 

54. 6 

5.1 

140.8- 

2.0 

48.0 

0.619 

0.037 

14 

0.778 

0 . 280 

25.0 

32.1 

3.0 

68 . 2 

0.2 

36.6 

0.914 

0.073 

15 

0.833 

0.405 

24.7 

29.6 

2.8 

49.7 

V\‘ 

.V, 

0.545 

0.023 

16 

0.000 

-X- 

14.0 

*/>“ 

-V- 

26.5 

\j 

V  v* 

1  .000 

0.000 

17 

0.667 

0.353 

17.0 

25.5 

2.3 

23.4 

7.2 

129.3 

1.111 

0.015 

18 

0 . 600 

0.300 

20.0 

33.3 

3.0 

71  .3 

18.2 

959.4 

0.976 

0.039 

19 

0.429 

0.146 

20.5 

47.8 

4.3 

427.6 

-6.7 

1296.4 

1  .143 

0.064 

20 

0.583 

0.250 

28.0 

48.0 

4.3 

187.7 

39.1 

441  .0 

0.767 

0.027 

21 

0.333 

0.622 

25.2 

72.3 

6.5 

136.5 

-8.3 

195.1 

0.769 

0.023 

22 

1  .000 

0.200 

30.0 

30.0 

2.7 

24.0 

45.6 

347.1 

1.158 

0.069 

23 

0.432 

0.487 

34.0 

76.0 

6 , 8 

264.8 

20.6 

442.3 

0.674 

0.031 

24 

0.524 

0.363 

29.9 

57.1 

5.1 

218.3 

v 

7V 

_w 

25 

0.679 

_V- 

A 

\/ 

~A' 

_v_ 

tv 

V\ 

y 

"A* 

JSL 

A 

~K 

"a* 

Recapture  data  are  insufficient  to  permit  computation 

Comparable  estimates  of  population  size  are  not  possible  for  winter  samples 
(trap  nights  6-10)  due  to  a  reduction  in  sampling  effort 
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rn. 


ible 
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Jolly-Seber  population  dens 
(least  chipmunk)  at  grid  B, 


ity 


estimates  lor  Eutamias  minimus 


i  ► • • .? 

U.L  CU. 


ip  night  lor 


PlBOSP 


pinyon- juniper  (south  s  1  ope*) ",  alter  each. 


i 

a. 

p 

M 

N 

#/ha 

yar  (IT /IT) 

B 

var  (B) 

0 

var  ( 0 ) 

1 

0.000 

VC 

0.0 

* 

\t 

pc 

PC 

/V 

-V- 

0.913 

0.003 

o 

<— 

0.417 

0.476 

21  .0 

50.4 

4.7 

77.6 

-3.2 

229.8 

1  .049 

0.001 

0.799 

0.471 

96.6 

48.8 

4 . 6 

24.7 

7.8 

37.2 

0.972 

0.005 

4 

0 . 800 

0.680 

41  .4 

51.4 

4.8 

12.6 

20.4 

73.2 

0.976 

0.013 

5 

6 

7 

o 

0.321 

0.922 

44.4 

53.6 

5.0 

40.6 

1  .9 

16.0 

0 . 674 

0.010 

o 

9 

10 

1 1 

0.999 

0.422 

*~7  *-T 

JJ.  1 

95.5 

9.9 

7.9 

4.0 

15.2 

1  .015 

0.011 

12 

0.929 

0.987 

99 . 8 

36.2 

9 . 9 

14.0 

47.0 

520.3 

1.014 

0.027 

1:5 

0 . 889 

0.444 

36.0 

40.5 

9.7 

38.9 

-0.2 

8.7 

0.900 

0.049 

14 

0.929 

0.481 

27.0 

29.1 

2.7 

26.8 

9.4 

8.3 

0.665 

0.028 

19 

0 . 81  3 

0.483 

10.6 

22.8 

2.1 

15.5 

5.2 

22.3 

0.770 

0.022 

16 

0.700 

0.441 

19.9 

22.7 

2.1 

16.2 

14.7 

223.1 

1.233 

0.064 

17 

0.949 

0.298 

29.9 

42.7 

9.9 

187.9 

28.3 

1645.9 

0.822 

0.051 

18 

0.364 

0.172 

29.9 

63.9 

5.9 

683.6 

7.9 

10097.9 

1  .917 

0.848 

19 

0.444 

0.069 

58.0 

190.5 

12.0 

6029.4 

30.4 

13180.9 

0.810 

0.268 

20 

0.979 

0.099 

51.0 

136.0 

12.5 

7603.9 

-11.8 

2601 .6 

0.490 

0.053 

21 

0 . 900 

0.462 

27.0 

51  .9 

4.4 

1 20 . 3 

31  .4 

623.8 

0 . 903 

0.055 

22 

0.692 

0.927 

36. 0 

53.2 

5.0 

254.2 

-5.7 

78.5 

0.725 

0.075 

29 

0.367 

0.419 

91  .0 

95.8 

9.1 

127.4 

-1  .4 

3.5 

0.500 

0.072 

24 

1  .000 

0.599 

15.0 

15.0 

1 .9 

95.0 

_V. 

\/ 

PC 

«* 

pc 

29 

0.800 

-V- 

_v  /_ 

PC 

_y. 

A 

' s 

"A" 

y/ 

PC 

VC 

* 

Rccanture  data  are  insufficient  to  permit  computation 


Com 
( 


i  r>  •;'>  n 


le  estimates  ol  population  size  are  not  possible  lor 


OX  c*. 


m 


■•la  ~k  r* 
j.  J  0  kj 


-10)  clue  to  a  reduction  in  sampling  effort 


winter 


samples 


i 
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Table  3-7-99  Jolly-Sober  population  density  estimates  for  Eutamias  minimus 

(least  chipmunk)  at  grid  C,  pinyon- juniper  (north  slope')’,  after  each 
trap  night  for  RBOSP 


i 

a, 

.  P.  . ... . 

M 

IT 

#/h  a 

var  (U/IT) 

B 

var  (B) 

0 

var  (0) 

1 

0.000 

V 

*a' 

0.0 

-x- 

Vs* 

JVC 

PC 

!  \ 

\! 

A 

0.714 

0.029 

2 

0.300 

0.600 

5*0 

16.7 

1.4 

25.9 

14.1 

216.4 

1.128 

0.007 

0.412 

0.517 

13.5 

32.9 

2.8 

60.3 

-2.7 

76.4 

0.783 

0.011 

4 

0.800 

0 , 662 

18.4 

22.6 

1  .9 

3.7 

93 . 5 

4214  .8 

1  .720 

0.334 

5 

6 

7 

o 

0.765 

0.317 

41.0 

53.6 

4.6 

430.6 

2.7 

12.3 

0.260 

0.013 

o 

9 

10 

1 1 

0.700 

0.612 

11.4 

16.3 

1  .6 

5.9 

0.5 

13.2 

1  .094 

0.042 

12 

0.857 

0.380 

15.8 

18.4 

1.8 

17.8 

-1.5 

5.4 

0.923 

0.116 

13 

1  .000 

0.323 

15.5 

15.5 

1.5 

23.6 

0.0 

0.0 

0.889 

0.176 

14 

1  .000 

0.500 

12.0 

12.0 

1.1 

12.0 

6,6 

32.8 

0.550 

0.054 

13 

0.500 

0.155 

6.6 

13.2 

1.3 

20.4 

39.8 

5157.7 

0.896 

0.031 

16 

0.167 

0.233 

8.6 

51.6 

■X- 

889 . 4 

-28.3 

6490.2 

1.130 

0.031 

17 

0.688 

0.553 

19.9 

28.9 

-V* 

33.4 

14.2 

139.6 

0 . 603 

0.030 

10 

0.500 

0.353 

17.0 

34.0 

"X" 

95.3 

-5 . 3 

135.3 

0.970 

0.060 

19 

0.800 

0.375 

21.3 

26.7 

PC 

vr 

43.5 

22.0 

1202.6 

3.300 

9.347 

20 

0.700 

0.091 

77.0 

110.0 

_v  /_ 

vv* 

10757.1 

62.5 

13366.2 

0.250 

0.063 

21 

0.222 

0.100 

20.0 

90.0 

8.5 

5022.0 

‘X- 

Vs" 

VV 

PC 
/  * 

22 

0.500 

W 

PC 

Vs 

.V. 

s  r 

VV 

PC 

Vs* 

99.0 

V  / 

Vs* 

9.000 

y 

VV 

23 

0.222 

0.111 

18.0 

81  .0 

7.7 

5184.0 

•x- 

-V- 

-X- 

Vs* 

24 

0.667 

Vi* 

\J 

A* 

P.C 

A 

PC 

t  \ 

\/ 

Vs* 

vv 

PC 

A 

vv 

v.C 

/s 

25 

0.333 

pc 

pc 

Vs* 

s  > 

vr 

PC 

/\ 

PC 

/s 

Vs* 

*  Recapture  data  are  insufficient  to  permit  computation 

-  Gomp arable  estimates  of  population  size  are  not  possible  for  winter  samples 
(trap  nights  6-10)  clue  to  a  reduction  in  sampling  effort 


Table 

3-7-100 

Jolly- 

S eb e r  p opul at ion 

density 

estimate 

s  for  ' 

Out  ami  as 

minimus 

(least 

chipmunk) 

at  gr 

i d.  I) ,  s  ag e br us h , 

after 

each 

trap  night  for  RB0SP 

i 

a 

P 

M 

N 

#/ba 

var  ( IT  /  IT ) 

B 

var  (B) 

0 

var  (0) 

1 

0.000 

.V. 

0.0 

-x- 

VC 

\/ 

A 

.v 

A 

AO 

/V 

1.025 

0.001 

o 

0.190 

0.488 

8.2 

43.1 

4.0 

199.1 

12.7 

1120.7 

0.995 

0.003 

0.452 

0.580 

25.0 

53.4 

5.0 

52.4 

-8.7 

88.6 

0.927 

0 . 004 

4 

0.857 

0.466 

39.0 

45.1 

4.2 

11.0 

68, 6 

933.0 

1 .416 

0.049 

5 

6 

7 

o 

0.786 

0.374 

59.4 

74.9 

7.0 

201 .1 

■  0.9 

21.5 

0.507 

0.01  2 

o 

9 

10 

11 

0.947 

0.562 

32.1 

53.8 

3.2 

6.5 

1.8 

6.1 

0 . 888 

0.010 

12 

0.917 

0.377 

29 . 4 

31  .9 

3.0 

9.4 

11.6 

32.2 

0.998 

0.011 

13 

0.895 

0 . 565 

30.4 

33.7 

3.2 

9.9 

29.6 

184.9 

1  .056 

0.037 

14 

0 . 89  5 

0.535 

31  .8 

35.5 

r-v  r7 

')  ' ) 

40.1 

0.3 

A  .  5 

0.681 

0.092 

19 

0.933 

0.652 

23.0 

04  r 

2.3 

96.4 

AO 

s/ 

~A 

A0 

A 

\/ 

VC 

16 

0.000 

Vs* 

v 

VC 

‘A* 

-V- 

A  / 

-X* 

»/ 

VC 

-X- 

AO 

17 

0.167 

0.143 

7.0 

42.0 

-x- 

2124.0 

-X- 

\/ 

VC 

AO 

A 

■>'* 

18 

0.500 

V  C 

s  t 

VC 

s* 

Vs 

AO 

a 

AO 

t  * 

VC 

AO 

19 

0.200 

V/ 

V\* 

v 

A“ 

y 

Vs** 

AO 

\t 

VC 

VC 

A  - 

AO 

Vs* 

20 

0.335 

A(- 

\r 

VC 

AO 

A 

Vs* 

-X* 

.v 

A* 

AO 

VC 

AO 

A 

V  >_ 

V  V* 

21 

nr 

AO 

AO 

AO 

VC 

-X* 

Vs’ 

-x- 

22 

0.000 

-X" 

-X* 

s/ 

VC 

A»0 

AO 

A 

\/ 

A* 

AO 

-X- 

S' 

A 

23 

0.000 

AO 

-X- 

-X- 

•X- 

•X- 

V 

VC 

y 

/C 

A0 

\  / 

Vs* 

24 

0 .333 

'/ 

Vs* 

-X- 

* 

\/ 

i? 

AO 

/v 

-X- 

VC 

AO 

<  s 

\/ 

VC 

25 

VC 

/ N 

w 

'A* 

/K 

s/ 

Vs* 

AO 

A 

VC 

yt 

VC 

\/ 

VC 

Recapture  data  are  insufficient  to  permit  computation 
-  Comparable  estimates  of  population  size  are  not  possible  for  winter  samples 
(trap  nights  6-10)  due  to  a  reduction  in  sampling  effort 
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Recapture  data  are  insufficient  to  permit  computation 

Comparable  estimates  of  population  size  are  not  possible  for  winter  samples 
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Table  3-7-102 


Jolly-Seber  population  density  estimates 
(least  chipmunk)  at  grid.  1,  Douglas  fir, 
trap  night  for  RBOSP 


for  Dutamias  minimus 
aft  or'  each 
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*  Re capture  data  are  insufficient  to  permit  computation 

-  Comparable  estimates  of  population  size  are  not  possible  for  winter  samples 
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Jolly-Sob or  population  density  estimates  for  Eutamtas  minimus 
(least  chipimmlc)  at  grid  G-,  aspen,  after  each 
trap  ninht  for  RBOSP 
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Table  3-7-103 
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Re capture  data  arc  insufficient  to  permit  comxoutation 
Grid* not  sampled 


Table  3-7-104 


Average  extended  range  length  (m)  for  adult  Eutamias  minimus 
(least  chipmunk)  on  small  mammal  grids  during  sample  period  1, 
October  19-24,  1974,  for  RBOSP 
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SUMMARY— ALL  GRIDS 
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Table  3-7-105 
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Average  extended,  range  length,  (nv)  for  adult  Sutamias  minimus 
(least  chipmunk)  on  small  mammal  grid.s  during  saimole  period.  3, 
May  18-26/  1975,  for  RBOSP 
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Table  3-7-106 


Average  extended  range  length  (m)  for  adult  But ami as  minimus 
(least  chipmunk)  on  small  mammal  grids  during  sample  period  4, 
July  25-30,  1975,  for  RBOSP 
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SUMMARY — ALL  GRIDS 
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Average  extended  range  length  (m)  for  adult  Eutamia 
(least  chipmunk)  on  small  mammal  grids  during  sampl 
Sept.  31 -Oct .  4,  1975,  for  RBOSP 
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Table  3-7-108 


Average  live  weights  (gin)  for  adult  Eutamias  min imus  (least  caipniun.iv.) 
on  all  small  mammal  grids  during  sample  period  o,  May  18-2b,  1975, 
for  RBOSP 


Grid.  Vegetation  type 

1  Bottomland,  meadow 

2  Sagebrush. 

3  Rabbit brush 

4  Piny on- juniper /mixed  brush 

5  Mined  brush 

6  Piny on- juniper/ sagebrush 

7  Upland  meadow 

A  Greasewood-sagebrush 

B  Pinyon- juniper  (south  slope 

G  Piny  on-  juniper  (north,  slope 

D  Sagebrush 

E  Mixed,  brush 

P  Douglas  fir 

G  Aspen 


SUMMARY— ALL  GRIDS 
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2 

34.0 

2.0 

1 1 

32.3 

0.0 

1 

33.0 

0 

1 

33.0 

25 

32.4 

0.6 

1? 

36.8 

2.1 

42 

34.2 

0.9 

18 

32.1 

0.8 

17 

35.8 

0.9 

35 

33.9 

0.7 

8 

33.9 

1.0 

9 

40.0 

2.0 

17 

37.1 

1.5 

20 

33.2. 

0.7 

15 

44.2 

2.1 

35 

37.9 

1.4 

23 

31.2 

0.5 

25 

33.7 

0.5 

48 

32.5 

0.4 

4 

31  .8 

0.8 

2 

38.0 

2.0 

6 

33.8 

1 . 5 

5 

35.2 

2.1 

9 

36.4 

0.8 

14 

36.0 

0.9 

157 

32.1 

0.2 

135 

37.1 

0.5 

292 

34.4 

0.3 

I- 

r 


i 


* 


f  t 


I 
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Table  3-7-109  Average  live  weights  (gm)  for  adult  Eutamias  minimus  (least  chipmunk) 

on  all  small  mammal  grids  during  sample  periocT"47  July  25-30,  1975, 
for  RBOSP 


Grid 

Vegetation  type 

n 

I1AIP 

Average 

Sid . 
Error 

n. 

POMADE 

Average 

Std. 

Error 

n 

ALL  ADULTS 

Std  . 

Average  Error 

1 

Bottomland  meadow 

0 

0 

0 

2 

Sagebrush 

10 

32.5 

0.9 

7 

34.3 

0.9 

17 

33.2 

0 , 6 

3 

Rabbit brush 

0 

2 

43.0 

3.0 

2 

43.0 

3.0 

4 

Pinyon- juniper /mixed  brush 

2 

32.5 

0.5 

6 

34.8 

1.2 

8 

34.3 

1.0 

5 

Mixed  brush 

1 

26.0 

3 

39.0 

2.1 

4 

35.8 

3.6 

6 

Piny on- juniper/ sagebrush 

2 

30.5 

0.5 

2 

30.5 

0.5 

4 

30.5 

0.3 

7 

Upland  meadow 

2 

31  .0 

1  .0 

1 

39.0 

3 

33.7 

2.7 

A 

Gr  e  as  e w  o  o  d - s  ag  e br u s h 

17 

33.2 

0 , 6 

6 

37.0 

1  .9 

23 

34.2 

0.7 

B 

Pinyon- juniper  (south  slope) 

16 

32.1 

1  .0 

16 

34.7 

1.2 

32 

33.4 

0.8 

G 

Piny on- juniper  (north  slope) 

6 

29.2 

0.7 

11 

33.3' 

1 .4 

17 

31  .0 

1  .0 

D 

Sagebrush 

7 

32.0 

1.6 

7 

33.9 

2.0 

14 

32.9 

1  .3 

E 

Mixed  brush 

7 

29.1 

1.9 

19 

35.0 

1  .6 

26 

34  .0 

1  .4 

E 

Douglas  fir 

4 

34.8 

0 . 6 

6 

37.7 

4.8 

10 

36.5 

2.8 

G 

Aspen 

0 

3 

45.0 

1.0 

3 

45.0 

1  .0 

SUMMARY— All  GRIDS 

74 

31  .9 

0.4 

m 

CO 

35 . 7 

0.6 

163 

34  .0 

0.4 

V 
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Table  3-7-110  Average  live  weights  (gm)  for  adult  Eutamias  minimus  (least  chipmunk) 

on  all  small  mammal  grids  during  sample  period  5,  Sent.  31 -Oct . " 4 , 1 975 , 
for  RBOSP 


Grid. 

Vegetation  type 

n 

MALE 

Average 

Std, 

Error 

n 

EE  MALE 

Average 

Std. 
Error  ' 

n 

ALL  ADULTS 

Std  . 

Average  Error 

1 

Bottomland  meadow 

0 

0 

0 

2 

Sagebrush 

9 

32.0 

0.7 

11 

32.1 

0.6 

•  20 

32.1 

0.4 

3 

Ilaboit  brush 

1 

32.0 

3 

33.7 

0.9 

4 

33 . 3 

0.3 

4 

P iny on- j unip er /mixed,  brush 

1 

33.0 

1 

32.0 

o 

c. 

'4  0  E 

J  <—  •  J 

0.5 

5 

Hired  brush 

14 

32.6 

0.7 

20 

32.9 

0 . 6 

34 

D  °  r° 

0.4 

6 

Piny on- j  unip er/ 

sagebrush 

1 

34.0 

1 

35.0 

o 

34  .5 

0.5 

7 

Uni  and.  meadow 

0 

0 

0 

A 

G-peaoewo  od  -sagebrush 

42 

31.6 

0.4 

43 

32.8 

0.4 

85 

32.2 

0.3 

B 

Piny  on  -  j  unip  er 

(south  slope) 

22 

33.0 

0.5 

14 

35.1 

0.7 

36 

33.9 

0.5 

G 

Pinyon-  j  unipcr 

(north  slope) 

13 

31  .8 

0.7 

12 

35.0 

1.4 

25 

o>3 . 9 

o 

• 

CO 

D 

Sagebrush 

2 

31  .0 

2.0 

3 

33.3 

1.5 

5 

32.4 

1  .2 

E 

Hired  brush 

11 

31.9 

0.8 

13 

3?.  8 

0.5 

24 

32.4 

0.4 

E 

Douglas  fir 

5 

33.2 

1  .0 

3 

36.7 

0.7 

0 

34 .5 

0.9 

G 

Aspen 

2 

33.0 

1.0 

2 

38.0 

4.0 

4 

35.5 

2.2 

SUHILiRY- 

-ALL  GRIDS 

123 

o 

J  L-  • 

o 

• 

ro 

126 

.7  J  a  r 

0.3 

249 

32.8 

0.2 

\ 
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Table  3-7-11 1 


Percent  diet  composition  for  least  chipmunks  (Eutamias  minimus)  collected  from  major  vegetation 
types  during  December,  1974  and  May,  duly,  and  October,  1975  for  RBOSP 


Sample 

Size 

Food  categroies 

{% 

composition) 

Hahi tat/Samnl ina  Deriod 

Seed 

Succulent 

Invertebrates 

Vertebrates 

Greasewood-Saqebrush 

December,  1974 

May,  1975 

July,  1975 

October,  1975 

0 

3 

1 

2 

57 

98 

83 

43 

2 

17 

0 

0 

0 

1 

0 

0 

Total  6 

Average  73 

27 

0 

0 

Pinyon-juniper  (south  slope) 

December,  19/4 

May,  1975 

July,  1975 

October,  1975 

1 

0 

1 

0 

98 

100 

0 

0 

0 

0 

2 

0 

Total  2 

Average  99 

0 

0 

1 

Pinyon-juniper  (north  slope) 

No  individuals  captured 

* 

Sagebrush 

December,  1974 

May,  1975 

July,  1975 

October,  1975 

0 

4 

0 

0 

37 

• 

59 

4 

0 

Total  4 

Average  37 

59 

4 

0 

Mixed  Brush 

December,  1974 

May,  1975 

July,  1975 

October,  1975 

0 

3 

1 

2 

57 

98 

83 

43 

2 

17 

0 

0 

0 

1 

0 

0 

Total  6 

Average  72 

28 

0 

0 

Aspen 

No  individuals  captured 

• 

Table  3-7-112  Average  percent  diet  composition  for  deer  mice  (Peromyscus  maniculatus) ,  least  chipmunks 

(Eutamias  minimus),  and  long-tailed  voles  (Microtus  longicaudus)  collected  from^major 
vegetation  types  during  December,  1974  and  May,  July,  and  October ,  1975  for  RBOSP 


Species/Sampling  period 


Food  categories  (average  %  composition) 

Samp! e  - - 

Size  Seed  Succulent  Invertebrates_ Vertebrates 


Peromyscus  manicul atus 
(deer  mouse) 
December,  1974 
May,  1975 
July,  1975 
October,  1975 


Eutamias  minimus 

(least  chipmunk) 
December,  1974 
f  May,  1975 

<i  July,  1975 

co  October,  1975 

O'* 

CO 


Microtus  longicaudus 

(long-tailed  vole) 
December,  1974 
May,  1975 
July,  1975 
October,  1975 


15 

19 

15 

6 


Total  55 


82 

13 

3 

3 

64 

26 

9 

1 

87 

10 

2 

1 

60 

38 

0 

2 

Average  75  19  4  2 


1 

10 

3 

4 


Total  18  Average 


0 

4 

5 
4 


Total  13  Average 


98 

0 

49 

49 

99 

1 

83 

17 

68  • 

31 

96 

3 

6 

94 

12 

88 

36  64 


0 

2 

0 

0 

1 


1 
0 
0 

0  0 


ooo  o  loooro 


370 


4» 

Table  3-7-113 


9 1 * * *  V 

Reproductive  status*  of  female  deer  mice  ( Peromyscus  manicul atus) ,  least  chipmunks  (Eutamia_s 
minimus)  and  long-tailed  voles  (Microtus  longicaudus)  collected  in  major  vegetation  types 
during  May,  July  and  October,  1975  for  RBOSP 


Species/Habitat  type _ _ _ 

Peromyscus  mani cul atus 
(deer  mouse) 

Greasewood-sagebfush 
Pinyon-juni per  (south  slope) 
Pinyon-juni per  (north  slope) 

Mixed  brush 
Sagebrush 

Total 


May  1975  July  1975 

Active  Inactive  Active  Inactive 


3  1  5 

3  2  1 

1  0  1 

0  0  3 

2  1  _  0 


9  4  10 


0 

0 

0 

0 

0 

0 


October  1975 

Active  Inactive 


3 

0 

0 

1 

0 


4 


0 

0 

0 

2 

2 


4 


Eutamias  minimus 
y3  (least  chipmunk) 

-pJ  Greasewood-sagebrush 

Pinyon-juniper  (south  slope) 
Pinyon-juni per  (north  slope) 

Mixed  brush 
Sagebrush 

Total 


1  4  0 

3  0  1 

0  0  0 

1  -  3  0 

1  1  _  0 


6  8  1 


0  0  5 

0  0  0 

0  0  0 

1  0  1 

0 _ 0 _ 0 

1  0  6 


Microtus  longicaudus 
(long- tailed  volej 
Aspen 


0 


3  3  0 


2  2 


*  A  female  that  contained  embryos  or  recent  placental  scars 


was  considered  to  be  reproducti vely  active. 
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Table  3-7-114  Average  number  of  embryos*  found  in  reproducti vely  active  deer  mice  ( Peromyscus  mani cul  atusj 

least  chipmunks  (Eutamias  minimus),  and  long-tailed  voles  (Microtus  longicaudus)  collected  from 
major  vegetation  types  during  May,  July  and  October,  1975  for  RBOSP 


Species/Habitat  type 

Peromyscus  mani cul atus 
(deer  mouse) 

Greasewood-sagebrush 
Pinyon-juniper  (south 
Pinyon-juni per  (north 
Mixed  brush 
Sagebrush 


Eutamias  minimus 
(least  ch i pmun  k ) 

Greasewood-sagebrush 
Pinyon-juniper  (south 
Pinyon-juniper  (north 
Mixed  brush 
Sagebrush 


Microtus  longicaudus 
(long-tailed  vole) 
Aspen 


slope) 
si  ope) 


Summary 


slope) 

slope) 


Summary 


May  1975 

July  1975 

October 

1975 

Sample  size  Average 

Sample  Size  Average 

Sample  Size 

Average 

3 

5.6 

6 

6.0 

3 

6.7 

3 

5.3 

1 

6.0 

0 

1 

6.0 

1 

6.0 

0 

0 

3 

4.7 

1 

6.0 

2 

4.5 

0 

0 

9 

5.3 

11 

UD 

« 

LT> 

4 

6.5 

1 

6.0 

0 

0 

3 

7.0 

1 

7.0 

0 

0 

0 

0 

1 

7.0 

0 

0 

1 

4-.0 

0 

0 

6 

6.3 

1 

7.0 

0 

0 

3 

5.0 

2 

4.0 

*  Both  number  of  embryos  and  number  of  recent  placental  scars  are  used  in  the  analysis. 


j 
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Table  3-7-115 


Summary  of  trapping  results  for  Eutamias  quadrivittatus  (Colorado  chipmunk) 
on  all  small  mammal  grids  during  sample  period  1,  Optober  19-24,  1974, 
for  PJ30SP 


Grid 

Vegetation  type 

* 

■//  Individuals  Captured. 
Per  100  Tran  Rights 

*# 

Relative 

Abundance 

Proportion 

Adult 

M  P 

Captured 

Juvenile 

M  P 

1 

Bo  1 1  oml  an  d.  me  a.  d  ow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

9 

Rabbit brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

Pinyon-  Juniper  /mixed  brush 

3 . 03 

43.7 

0.40 

0.60 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

P  in.  yon  -  i  un  i  p  e  r  /  s  ag  e  b  r  us  h 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Greasewood -sagebruah 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Pinyon- juniper  (south,  slope) 

1 .80 

26.0 

0.42 

0.58 

0.00 

0.00 

C 

Piny on- juniper  (north  slope) 

2.11 

30.3 

0.36 

0.64 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed  brush 

0.00 

0.0 

0.00 

0.00  . 

0.00 

0.00 

P 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

*  1  trap  night  =  one  trap  baited  and  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 


\ 


\ 
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Table  3-7-116  Summary  of  trapping  results  for  Eutamias  quadriyittatus  (Colorado  chipmunk) 

on  all  small  mammal  grids  during  sample  p  er  i  o d  3, "  Jday  '18-26,  1975, 
for  RBOSP 


Grid. 

Vegetation  type 

* 

#  Individuals  Captured 
Per  100  Trap  Rights 

Rolativc 
Abundanc  e 

Proportion 

Adult 

M  F 

Captured 

Juvenile 

M  F 

1 

Bottomland  meadovr 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbit brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

Pin  yon-  junipor/mixe  d.  brush 

1.82 

38.9 

0.67 

0.33 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

P inyon - j  un i p e  r / a  ag e br r 

ish 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Greasewood -sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Piny on- juniper  (south 

slope) 

1.80 

38.6 

0.42 

0.58 

0.00 

0.00 

C 

Piny on- juniper  (north 

slope) 

1.05 

22.5 

0.29 

0.71 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

F 

Douglas  fir 

0.00 

0.0 

0.00 

0, 00 

0.00 

0.00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited  and  set  for  24  hours 

**  (#  of  individuals  of  each  species  /.'#  of  individuals  of  all  species)  X  100 


v 
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Table  3-7-117 


Summary  of  trapping  results  for  Euta.mias  quadrivittatus 
on  all  small  mammal  grids  during  sample  period  4.  July 
for  RB03P  " 


(Colorado 
'25-30,  1975 


chipmunk) 


JL 


Grid  Vegetation  type 


„ *  **  Proportion  Canturcd 

V  Individuals  Captured  Relative  Adult  Juvcnil e 
Per  100  Tra.p  Nights  Abundance  H  f  n  p  ” 


1  Bottomlan.d  meadow 

2  Sagebrush 

3  Rabbitbrush 

4  Pinyon- juniper/mixed  brush 

5  I-lixed.  brush 

6  Pinyon- juniper/sagebrush 

7  Upland,  meadow 

A  Greasewood -sagebrush 

B  Pinyon- juniper  (south  slope) 

C  Pinyon- juniper  (north  slope) 

D  Sagebrush 

E  Mixed  brush 

P  Douglas  fir 

G  Aspen. 


0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.00 

0.  0 

0.00 

0.0 

1.80 

60.0 

1.20 

40.0 

0,00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0, 

.00 

0, 

.00 

0, 

.00 

0, 

.00 

0, 

.00 

0, 

,00 

0, 

.00 

0, 

.00 

0. 

.00 

0, 

.00 

0, 

,00 

0, 

,00 

0. 

.00 

0. 

,00 

0, 

.00 

0, 

.00 

0, 

.00 

0, 

,00 

0, 

.00 

0. 

,00 

0, 

,00 

0, 

,00 

0. 

,00 

0, 

.00 

0. 

.00 

0. 

,00 

0. 

,00 

0. 

,00 

0. 

,00 

0, 

,00 

0. 

,00 

0. 

,00 

0, 

,50 

0. 

,50 

0. 

,00 

0. 

,00 

0. 

,38 

0. 

,  63 

0. 

,00 

0. 

,00 

0. 

,00 

0. 

,00 

0. 

.00 

0. 

,00 

0. 

,00 

0. 

00 

0. 

,00 

0. 

00 

0. 

00 

0. 

00 

0. 

,00 

0. 

00 

0. 

00 

0. 

00 

0. 

,00 

0, 

,00 

*  1  trap  night  =  one  trap  baited,  and. 

**  (#  of  individuals  of  each  species 


set  for  24  hours 

/  //  of  individuals  of  all  species)  X  100 
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Table  3-7-ng  Summary  of  trapping  results  for  Put am las  quadrlvlttatus  (Colorado  chipmunk) 

on  all  small  mammal  grids  during  sample  period  5,  Sept.  31 -Oct.  4,  1975, 
for  RBOSP 


Grid 


1 

9 

3 

4 

5 

6 
7 
A 
B 
C 
D 
E 
E 
Cr 


Vegetation,  type 


**  Pronortion  Captured 
#  Individuals  Captured  Relative  Adult  Juvenile 
Per  100  Trap  Bights  Abundance  I-I  P _ 1i  P 


Bottomland,  meado w 
Sagebrush 
Rabbit brush 

Pinyon- juniper/mixed,  brush 
li-ixed  brush 

Pinyon- juniper/ sagebrush 

Upland,  meadow 

Greasewood -s  agebrush 

Pinyon- juniper  ( south  slope) 

Pinyon- juniper  (north  slope) 

Sagebrush 

Mixed,  brush 

Douglas  fir 

Aspen 


0.00 

0.0 

0.00 

o.oo 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0  ' 

0.00 

0.00 

0.00 

0.00 

1.82 

54.7 

0.00 

1  .00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.30 

9.1 

■  1.00 

0.00 

0.00 

0.00 

1.20 

36.2 

0.63 

0.38 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

* 

** 


1  trap  night  =  one  tran  baited,  and  set  for  24  hours 
(//•  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 
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Jolly-Seber  population  density 
(Colorado  chipmunk)  at  grid  B, 
trap  night  for  RBOSP 
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Re capture  data  are  insufficient  to  permit-  computation 
Cornu arable  estimates  of  population  size  are  not  possible 
(trap  nights  6-10)  due  to  a  reduction  in.  sampling  effort 
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Table  3-7-121  Average  extended  range  length  (m)  for  adult  But ami as  quadrivittatus 

(Colorado  chipmunk)  on  small  mammal  grids  during  sample  period  1, 
October  19-24,  1974,  for  RBOSP 


Grid 

Vegetation  type 

n 

MALE 

Average 

Std. 

Error 

n 

EEMAIB 

Std  . 

Average  Error 

n 

ALL  ADULTS  ’ 

Std  . 

Average  Error 

A 

Greas  ewood -sagebrush 

0 

i 

0 

0 

B 

Pinyon- juniper  (south  slope) 

1 

110.0 

2 

193.6  76.3 

3 

165.7 

52.1 

C 

Pinyon- juniper  (north  slope) 

■  1 

188.2 

4 

152.9  21.6 

5 

159.9 

18.1 

D 

Sagebrush 

0 

0 

0 

E 

Mixed  brush 

0 

0 

0 

E 

Douglas  fir 

0 

0 

0 

SI3I-1MARY — ALL  GRIDS 

p 

C. 

149.1 

39.1 

6 

166.5  25.4 

8 

162.1 

21  .9 
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Table  3-7-122  Average  extended  range  length  (m)  for  adult  Eutamias  quadrivittatus 

(Colorado  chipmunk)  on  small  mammal  grids  d  urine-  s'amole  ueriod  1 
May  18-26,  1975,  for  RBOSP  ~  "  '  ’ 


Grid  Vegetation  tyne 

A  Greasewood -sagebrush 
B  Pinyon- juniper  (south  slope) 

C  Piny on- juniper  (north  slope) 

D  Sagebrush 

E  Mixed  brush 

E  Douglas  fir 

G  Aspen 


SUMMARY — ALL  GRIDS 


mi E 

'  Std . 

n  Average  Error 


0 

0 

0 

0 

0 

0 

0 


0 


EE  MALE 


ALL  ADULTS 


Std. 

n  Average  Error 


0 

2  129.9  12.6 

0 
0 
0 
0 
0 


Std. 

n  Average  Err  on 


0 

2  129.9  12.6 

0 
0 
0 
0 
0 


2  129.9  12.6 


2  129.9  12.6 


J 


*) 


9 


Table  3-7-123  Average  live  weights  (gm)  for  adult  Upturn las  Ruud r  j.y  it tat us  ^Colorado  chipmunk) 

on  all  small  mammal  grids  during  e ample"" period  itay  18-2  6,  1975, 
for  RBOSP  *  * 


Grid 

Vegetation  typo 

r 

MALE 

Average 

Std. 

Error 

n 

FEMALE 

Average 

Std. 

Error 

n 

ALL  ADULTS 

Std  . 

Average  Error 

1 

Bottomland  meadow 

0 

0 

0 

2 

Sago brush  • 

0 

0 

0 

3 

Rabbit brush 

0 

0 

0 

4 

P  in y  on-  j  un ip  e  r  /m  ixe  d.  br u  s  h 

O 

r_ 

50.0 

1  .0 

1 

81  .0 

60.3 

10.3 

5 

Mixed  brush 

0 

0 

6 

6 

Pinyon- j  uniper /s age brush 

0 

0 

0 

7 

Upland  meadow 

0 

0 

o 

A 

Gr  o  a  s  e  wo  o  d  -  s  ag  e  b  r us  h 

0 

0 

0 

B 

Pinyon- juniper  ( south  slope) 

5 

47.6 

2.2 

7 

51  .1 

2.4 

12 

49.7 

1 .7 

G 

Pinyon- juniper  (north  slope) 

2 

51.5 

2.5 

5 

55.4 

1.6 

7 

54.3 

1 .4 

D 

Sagebrush 

0 

0 

0 

E 

1-Iixed  brush. 

0 

0 

0 

F 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMMARY — ALL  GRIDS 

9 

49.0 

1*4 

13 

55.1 

2.6 

22 

52.6 

1.8 

Table  3-7-124 


Average  live  weights  (gm)  for  adult  Eutamias  quad.rivitta.tus  (Colorado  chipmunk) 
on  all  small  mammal  grids  during  sample  period  4,  July  25-30,  1975, 
for  R30SP 


MALE 

FEMALE 

ALL  ADULTS 

st  a. 

‘  Std. 

Std. 

Grid. 

Vegetation  type 

n 

Average  Error 

n 

Average  Error 

n 

Average  Error 

1 

Bottomland,  meadow 

0 

0 

0 

2 

Sagebrush 

0 

0 

0 

*7 

3 

Rabbitbrush 

0 

0 

0 

4 

Piny  on-  j  unip  or /mine  d.  brush 

0 

0 

0 

5 

Mined,  brush 

0 

0 

0 

6 

Piny on- juniper/ sagebrush 

0 

0 

0 

7 

Upland  meadow 

0 

0 

0 

A 

Greasewood-sag e 

:brush. 

0 

0 

0 

B 

P i ny  on- j  mi  ip  e r 

(south  slope) 

6 

51.0  1.1 

6 

57.8  3.1 

12 

54.4  1.9 

.  C 

Pin  yon- juniper 

(north  slope) 

3 

48.7  2.6 

5 

52.6  4.8 

8 

51.1  3.1 

D 

Sagebrush. 

0 

0 

0 

E 

Mined,  brush 

0 

0 

0 

E 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMMARY- 

-ALL  GRIDS 

9 

50.2  1.1 

11 

55.5  2.7 

20 

53.1  1.7 
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TalDle  3-7-125  Average  live  weights  (gm)  for  adult  Eutamlas  quadrivittatus  (Colorado  chipmunk) 
'on  all  small  mammal  grids  during  sample  period  5,  Sept.  31 -Oct.  4,1975, 
for  RBOSP 


MATE 

Ml  MADE 

ALL  ADULTS 

Grid 

Vegetation  type 

Std  . 

n.  Average  Error 

*  Std. 

n  Average  Error 

Std. 

n  Average  Error 

1  Bottomland  meadow 

2  Sagebrush 

3  Rabbitbrush 

4  Pinyon- juniper/mixed.  brush 

5  Mixed,  brush 

6  Pinyon- juniper/sagebrush 

7  Upland,  meadow 

A  Greasewood -sagebrush 

B  Pinyon- juniper  (south,  slope) 

C  Pinyon- juniper  (north  slope) 

ID  Sagebrush 

E  Mixed  brush 

E  Douglas  fir 

G  Aspen 


0 

0 

0 

0 

0 

0 

0 

0 

2  49.5  1.5 

5  46.2  1.6 

0 
0 
0 
0 


0 

0 

0 

3  40.3  2.0 

0 
0 
0 
0 
0 

2  51.5  1.5 

0 
0 
0 
0 


0 

0 

0 

3  48.3  2.0 

0 

o' 

0 

0 

2  49.5  1.5 

7  47.7  1.5 

0 
0 
0 
0 


SUMMARY — ALL  GRIDS 


7  47.1  1.3  5  49.6  1.4  12  43.2  1.0 


V 


'  -  Wrl-Ai.  SLUT-,  .to.  ,,.  rc 
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Table  3-7-126 


Summary  of  trapping  results  for  Peromyscus  man.iciilatus  (deer  ™?us 
on  all  small  mammal  grids  during  sample  period.  1,_  October  19-24, 
for  RBOSP 


e) 

1974 


i 


Grid 


Vegetation  t 


Proportion 

Adult 

M  P 


Cantured. 

J  uvcnil e 

1-1 


1 

2 

3 

4 

5 

6 
7 
A 
B 
C 
D 
E 
E 


* 


Bottomland  meadow 
Sagebrush 
Rabbit brush 

Pinyon- juniper/mixed  brush 
Mixed,  brush 

Pinyon- juniper/ sagebrush 
Upland  meadow 
Greasewood-sagebrush 
Pinyon- juniper  (south  slope 
Pinyon- juniper  (north  slope 
Sagebrush 
Mixed,  brush 
Douglas  fir 


1  trap  night  =  one  trap  baited,  and. 
(#  of  individuals  of  each  species 


9.70 

10.8 

4.05 

5.4 

7.88 

0.7 

11.52 

12.8 

7.88 

0.7 

10.91 

12.1 

4.05 

5.4 

10.38 

11.5 

4.96 

5.5 

7.37- 

8. 2 

6.62 

7.3 

2.26 

2.5 

1.22 

1  .4 

set  for  24  hours 

/.#  of  individuals  of  all  species) 


0. 

19 

0. 

,81 

0. 

00 

0. 

00 

0. 

25 

0. 

,75 

0. 

,00 

0. 

00 

0. 

62 

0. 

,  38 

0. 

,00 

0. 

00 

0. 

,79 

0. 

,21 

0. 

,00 

0. 

00 

0. 

,62 

0. 

,38 

0. 

,00 

0. 

00 

0, 

,22 

0, 

,78 

0, 

,00 

0. 

00 

0. 

,50 

0, 

.50 

0. 

,00 

0. 

00 

0, 

.51 

0, 

.40 

0, 

,00 

0. 

01 

0. 

,45 

0, 

.  55 

0. 

,00 

0. 

00 

0, 

.51 

0, 

.49 

0, 

.00 

0. 

00 

0. 

.45 

0, 

.55 

0, 

.00 

0. 

00 

0, 

.73 

0 

.27 

0, 

.00 

0. 

00 

0, 

.33 

0 

.67 

0, 

.00 

0. 

00 

X  100 


\ 
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Table  3-7-127  Summary  of  trapping  reseilts  for  Peromyscus  maniculatus  (deer  mouse) 

on  all  small  mammal  grids  during  sample  period  2,  December  7-12,  1974, 
for  RBOSP 


* *  **  Proportion  Pastured 

-//-  Individuals  Captured  Relative  Adult  Juvenile 


Grid  Vegetation  type_ Per 

1  Bottomland  meadow 

2  Sagebrush 

3  Rabbitbrush 

4  Pinyon- juniper /mixed  brush 

5  Mixed  brush 

6  Pinyon- juniper /sagebrush 

7  Upland  meadow 

A  Greasewood-sagebrush 

B  Piny on- juniper  (south  slope) 

C  Pinyon- juniper  (north  slope) 

D  Sagebrush 

E  Mixed,  brush 

P  Douglas  fir 


00  Tran  Nights  7foundan.ee  M  P  M 


10.30 

18.9 

0.53 

0..47 

0.00 

0.00 

4.35 

8.9 

0 . 63 

0.38 

0.00 

0.00 

12.73 

23 . 3 

0.40 

0.52 

0.00 

0.00 

2.42 

4,.  4 

0.75 

0.25 

0.00 

0.00 

0.61 

1.1 

0.00 

1.00 

0.00 

0.00 

6 . 06 

11.1 

0.30 

0.70 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

8.48 

15.6 

0.57 

0.43 

0.00 

0.00 

7.88 

14.4 

0.46 

0.54. 

0.00 

0.00 

0.61 

1.1 

0.00 

1  .00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.  61 

1.1 

1.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited  and.  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 


V 
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Table  3-7-123 


Summary  of  trapping 
on  all  small  mammal 
for  R30SP 


rpRiiita  for  Peromyscus  man Lculatus  (d.eer  mouse) 
grids  during  'sample— riod  3,  llaTlS-26,  1975, 


**  Proportion  Captured 


Canturod 


Relative 
Abund  anc  e 


Adult 

ri  P 


Juvenile 

H  T- 


1  Bottomland,  meadow 

2  Sagebrush 

3  Rabbitbrush 

'4  Pin.yon-jun.iper/mixed  brush 

5  Mixed  brush 

6  Pinyon- juniper/sagebrush 

7  Upland,  meadow 

A  Greasewood-sagebrush 

B  Pinyon- juniper  (south  slope 

C  Pinyon- juniper  (north  slope 

D  Sagebrush 

E  Mixed  brush 

P  Douglas  fir 

G  Aspen 


4.24 

5 . 2 

4 . 24 

5.2 

16.36 

20.0 

7.83 

9. 6 

7.88 

o  s 

12.73 

15.5 

7.27 

8.9 

5.26 

6 . 4 

4.96 

6.1 

4.06 

5.0 

3.31 

4.0 

3.46 

4.2 

0.00 

0.0 

0.33 

0.4 

0. 

71 

0. 

29 

0. 

00 

0. 

00 

0. 

57 

0. 

43 

0. 

00 

0. 

00 

0. 

43 

0. 

52 

0. 

,00 

0. 

00 

0. 

.46 

0. 

54 

0. 

00 

0. 

00 

0. 

,30 

0. 

,46 

0. 

,08 

0. 

00 

0. 

,43 

0. 

57 

0. 

,00 

0. 

00 

0. 

,75 

0. 

,17 

0. 

,00 

0. 

08 

0, 

.49 

0. 

.51 

0. 

.00 

0. 

00 

0, 

.40 

0, 

.52 

0, 

.00 

0. 

00 

0 

.41 

0, 

.59 

0, 

.00 

0. 

00 

0, 

.50 

0, 

.50 

.0, 

.00 

0. 

00 

0 

.52 

0, 

.48 

0, 

.00 

0. 

00 

0 

.00 

0, 

.00 

0, 

.00 

0. 

,00 

0 

.00 

1 

.00 

0, 

.00 

0. 

,00 

*  1  trap  night  =  one 

**  (#  of  .individuals 


trap  baited  and  set 
of  each  species  /  -// 


for  24  hours 
of  individuals 


of  all  species) 


100 
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Table  3-7-129  Summary  of  trapping  results 'for  loro  my  sc  us  man.icula.tus  (deer  mouse) 
.on  all  small  mammal  grids  during" sample  period" T,  July  25-30.,  1975, 
for  -RDOSP 


Grid 

Vegetation  type 

#  Individuals  Captured 
Per  100  Trap  Rights 

Relative 

A bund anc c 

Pro port ion 

Adult 

II  P 

Captured 

Juvenile 

H  P 

1 

bottomland,  meadow 

4.04 

6 . 5 

0.75 

0.25 

0.00 

0.00 

2 

Sagebrush 

4 . 24 

6,9 

0.29 

0.43 

0.29 

0.00 

3 

Rabbitbrush 

10.30 

16.7 

•  0.41 

0.47 

0.06 

0.06 

4 

Pinyon-  j  an  iper/uiixed  brush 

3.64 

5.9 

0 . 3C 

0.50 

0.00 

0.00 

5 

Ilixed  brush 

4.85 

7.8 

0.38 

0 . 6b 

0.00 

■0.00 

6 

Pinyon-  j  un.  iuer/s  agebrush 

7.88 

12.8 

0 . 54 

0.46 

0.00 

0.00 

7 

Upland  meadow 

6.67 

'  10.8 

0.55 

0.18 

0.10 

0.09 

A 

Greasewood -sagebrus  h 

6.47 

10.5 

0.35 

0.28 

0.21 

0.16 

B 

Pinyon- juniper  (south  slope) 

3 . 01 

4.9 

0.25 

0.65 

0.10 

0.00 

C 

Pinyon- juniper  (north,  slope) 

5.16 

5.1 

0.57 

0.33 

0 . 05 

0.00 

D 

Sagebrush 

3.01 

4.9 

0.35 

0.50 

0.00 

0.15 

S 

Hired  brush 

1  .21 

6.8 

0 . 36 

0.46 

0.04 

0.14 

f 

Douglas  fir 

0,00 

0.0 

0.00 

0.00 

0.00 

0.00 

G 

Aspen 

0.33 

0.5 

1  .00 

0.00 

0.00 

0.00 

*  1  trap  night  =  oar  trap  baited  and  set  for  24  hours 

(#  of  individuals  of  each  species  /  #.  of  individuals  of  all  species)  X  100 


I 


V. 


r 


Table 


G-rid 

1 

2 

•3 

4 

5 

6 

7 

A 

B 

C 

D 

E 

E 

G 


3-7-130  Summary  of  trapping  results  for  Pcronyscus  maniculatus  (deer  mouse) 

on  all  small  mammal  grids  during  sample  period  5,  Sept.  31-0ct.  4,  1975, 
for  RBOSP 


Vegetation  type 

Bottomlan.d  meadow 
Sagebrush 
Rabbit brush 

Pinyon- juniper/mixed  brush 
Mixed,  brush 

Pinyon- juniper/ sagebrush 

Upland  meadow 

Greasewood -sagebrush 

Pinyon- juniper  (south  slope) 

Pinyon- juniper  (north  slope) 

Sagebrush 

Mixed  brush 

Douglas  fir 

Aspen 


-x-  **  Proportion  Cantured 

#  Individuals  Captured.  Relative  Ad.ult  Juvenile 


Trap  Rights 

Abundance 

M 

E 

M 

P 

3.64 

3.2 

0.17 

0.33 

0.33 

0.17 

2.42 

2.1 

0.00 

0.25 

0.25 

0.50 

20.00 

17.4 

0.52 

0.21 

0.18 

0.09 

8.43 

7.4 

0.21 

0.36 

0.14 

0.29 

12.1  2 

10.5 

0.20 

0.30 

0.35 

0.15 

12.73 

11.1 

0.24 

0.33 

0. 14 

0.29 

9.70 

8.4 

0.44 

0.31 

0.13 

0.13 

10.53 

9.2 

0.29 

0 .  T6 

0.21 

0.34 

5.41 

4.7 

0.36 

0.19 

0.14 

0.31 

4.21 

3.7 

0.36 

0.14 

0.25 

0.25 

5.11 

4.4 

0.21 

0.32 

0.26 

0.21 

12.78 

11.1 

0.45 

0.33 

0.13 

0.09 

4.26 

3.7 

— 

- 

- 

— 

3.61 

3.1 

0.64 

0.18 

0.18 

0.00 

*  1  trap  night  =  one  trap  baited,  and  set  for  hours  . 

**  (//  of  ind.ivid.uals  of  each  species  /  //  of  individuals  of  all  species)  .a  100 

—  Positive  sex  identification  could  not  be  made  in  the  field. 


1 


2akiG  3-7-131  Jolly-Seber  population  density  estimates  for  Beromyscus  maniculafus 

(deer  mouse)'  at  grid  A,  greasewood~s agebrush,  after  each, 
trap  night  for  PJBOSP 


oo 

I 

I 

GO 

00 

co 


i 

a, 

P 

M 

N 

#/ha 

var (H/N) 

B 

var (B) 

0 

var 

(0) 

1 

o 

3 

0.000 

0.515 

0.542 

v!' 

0.774 

0.323 

0.0 

22.6 

40 .3 

/<< 

42.6 

74.4 

v/, 

4.2 

7.4 

\r_ 

20.1 

367 . 6 

_y. 

TV 

45. 

9. 

rrr 

9 

2 

“X* 

672.7 

540.8 

0.838 

1  .067 

1  .008 

0. 

0. 

0. 

009 

048 

134 

4 

0.600 

0.247 

48.7 

81  .1 

8.0 

838.6 

9. 

,  6 

491  .7 

0.829 

0. 

223 

5 

6 

7 

0.611 

0.234 

47.0 

76.9 

7.6 

1606,1 

13. 

9 

166.7 

0.187 

0 . 

010 

8 

9 

1  0 

- 

— 

— 

— 

— 

— 

— 

— 

— 

0. 

— 

1 1 

0.357 

0.495 

10.1 

28.3 

2.7 

66 . 6 

3. 

.3 

113.1 

0.786 

012 

1? 

0.588 

0.667 

15.0 

25.5 

2.4 

8.9 

-0. 

,1 

24.3 

1  .164 

0. 

01 1 

13 

0 . 067 

0.508 

25.6 

29.5 

2.8 

17.2 

9. 

.  3 

25.9 

0.895 

0. 

034 

14 

0.684 

0.546 

23.8 

34 .8 

3 . 3 

42.9 

O 
C.  i 

,3 

38.6 

1  .01 9 

0. 

179 

1  9 

0 . 800 

0.409 

29.3 

36.7 

3.5 

223.9 

18, 

.9 

124.4 

0.234 

0. 

014 

1  6 

0.263 

0.703 

7.1 

0 

• 

L** 

/"\  ! 

TV 

33.8 

0 

.0 

1 87 . 1 

1  .061 

0. 

008 

17 

0.579 

0.512 

22.3 

37.1 

37.2 

6, 

,  8 

63.8 

0.932 

0. 

01  8 

18 

0.714 

0.542 

28.2 

38.8 

-V- 

32.4 

10, 

.7 

47.4 

0.774 

0 . 

01  8 

19 

0.737 

0.539 

26.5 

35.3 

/\ 

25.9 

106, 

,5 

9559.6 

1 .706 

0. 

649 

20 

0.667 

0.133 

60.0 

90.0 

V 

21 64 . 5 

27- 

,7 

827 . 1 

0.271 

0. 

019 

21 

0.333 

0 . 288 

17.4 

52.1 

5.5 

291  .1 

2, 

.4 

886.7 

0.987 

0 . 

017 

9  9 

0.440 

0.549 

21.0 

45.5 

4.8 

62.2 

15. 

.5 

161.9 

0.904 

0. 

01  3 

73 

0.607 

0 . 565 

30.8 

49.5 

5.2 

46.3 

36 , 

.0 

377.2 

0.935 

0. 

03 1 

24 

0.593 

0 . 504 

32.5 

53 . 5 

5.6 

105.3 

554, 

.7 

TV 

0.533 

TV 

v 

25 

0.714 

vv 

\ ' 

TV 

TV 

TV 

TV 

TV 

/V 

Recapture  data  are  insufficient  to  permit  computation 
Comparable  estimates  of  population  size  are  not  possible 
(tran  nights  6-10)  due  to  a  reduction  in  sampling  effort 


for  winter 


o 

Q 


fable  3-7-132 


Jolly-Seber  population  density  es*cimaces  for 
(doer  mouse)  at  grid  B,  pinyon- juniper  (south 
trap  night  for  RB( 


pcrornyscu 

slope) , 


£  maniculatus 
after  each 


i 

a. 

P 

M 

IT 

3' /ha. 

1 

0.000 

"a* 

0.0 

VC 

AC 

2 

0.313 

0.305 

13.0 

41  .6 

3 . 4 

3 

0.503 

0.323 

21  .7 

37.1 

3.0 

4 

0.750 

0.220 

27.3 

36.4 

3 .  o 

5 

0.S67 

0.211 

28.5 

42.8 

3 . 5 

6 

— 

— 

— 

— 

— * 

7 

— 

— 

- 

— 

— 

o 

o 

— 

— 

— 

- 

— 

9 

— 

— 

~ 

— 

— 

10 

— 

— 

- 

— 

— 

1 1 

0.313 

0.670 

7.5 

23.9 

2.2 

12 

0.647 

0.744 

15.2 

22.9 

2.1 

13 

0.750 

0.444 

27.0 

36.0 

3.4 

14 

0.750 

0.643 

13.7 

24.9 

2.3 

13 

0.600 

0.057 

53.0 

o  o 

C50  •  J 

8.3 

16 

0.625 

0.305 

13.0 

20.8 

2 . 1 

17 

0.500 

0.273 

14.7 

29.3 

3.0 

10 

0.800 

0 . 1 38 

29.0 

36.3 

3.7 

19 

1 .000 

0.200 

20.0 

20.0 

2.0 

20 

0.714 

0.222 

22.5 

31  .5 

3.2 

21 

0.429 

0.300 

10.0 

23.3 

2.4 

22 

0.364 

0.421 

9.5 

26.1 

2.7 

23 

0 . 579 

0.915 

12.5 

20.8 

2.1 

24 

0.600 

0.446 

20.2 

w.7 

3.5 

25 

0.692 

-V- 

M. 

/s 

v  c 

vc 

var  (IT /IT) 

B 

var  (B) 

0 

vaa:  ( 0 ) 

VC 

Y  C 

AY 

A 

1  .083 

0.042 

220.2 

-0 . 4 

498.4 

0.903 

0.063 

139.4 

-2.0 

167.7 

1  .065 

0.244 

275.0 

7.3 

194.2 

0.972 

0 . 464 

700.3 

13.8 

96.2 

0.237 

0.022 

32.6 

3 . 8 

69.0 

0.826 

0.010 

4.7 

21  .3 

147.5 

1  .235 

0.041 

61  .7 

3.1 

1  6 . 2 

0.622 

0.026 

16.0 

29.9 

2363.1 

2.446 

4.605 

7092.6  " 

-0.1 

139.9 

0.236 

0 . 04  6 

33.6 

10.3 

188.5 

0.917 

0.055 

111.4 

-9 . 3 

446.5 

1.554 

0.657 

408.2 

-4.2 

37 . 2 

0.667 

0.207 

80.0 

9.0 

86.2 

1  .125 

0.629 

344.2 

10.5 

194.6 

0.408 

0.070 

129.8 

10.3 

264.6 

0.679 

0.056 

06.3 

1  .8 

113.0 

0.758 

0.021 

2.9 

31  .4 

421  .2 

0.976 

0.085 

128.7 

VC 

\  • 

VC 

A 

VC 

■V* 

VC 

VC 

_\/_ 

VC 

VC 

Recapture  data  are  insufficient  to  permit  computation 
Cornu arable  estimates  of  population  size  are  not  possible 
(trap  nights  6-10)  clue  to  a  reduction  in  sampling  effort 


for 


winter 


samples 


V 


Table  3-7-133 


Jolly— Seber^  population  density  es  limates  for  Peromyscu 
(deer  mouse)  at  grid  0,  pinyon- juniper  (north"  si o re) , 
trap  night  for  RBOSP 


£  r:lazi  1  cula. t  us 
after  each 


S _ ■  if /ha.  va.r  (H/IT)  B  var(B)  0  var(O) 


1 

0.000 

\  r 

vr 

0.0 

_V_ 

/V 

2 

0 . 588 

0.  558 

17.9 

30.5 

3 

0.579 

0.461 

24.8 

41  .2 

4 

0.704 

0.654 

29.5 

41  .3 

5 

0.727 

0.389 

41  .1 

56.6 

6 

— 

— 

— 

7 

- 

— 

- 

— 

o 

O 

9 

10 

— 

— 

- 

- 

jrMJ 

I 

CO 

11 

0.750 

0.579 

15.5 

20.7 

1 

•"4 

12 

0.571 

0.388 

20.6 

36.1 

1 

CO 

13 

o 

* 

l3 

O 

o 

0 . 304 

26.3 

32.9 

UD 

o 

14 

0 . 700 

0.259 

27.0 

y  0  r 

J(  > . 0 

13 

0.033 

0.077 

65.0 

78.0 

16 

0.667 

0.314 

12.8 

19.1 

17 

1.000 

0.636 

11.0 

11.0 

18 

0.333 

0.125 

16.0 

48.0 

19 

1 .000 

0.286 

17.5 

17.5 

20 

0.500 

0 . 200 

25.0 

50.0 

21 

0.167 

0.250 

4.0 

24.0 

22 

0.200 

0.259 

7.7 

y  r\  r~ 
J  O  .  O 

O  0" 

CJ 

0.500 

0.357 

14.0 

28.0 

24 

0.643 

0.818 

11  .0 

17.1 

23 

0.778 

~i  s 

'A* 

*a“ 

JA 

/* 

v 

YV 

V 

a  t 

0.897 

0.009 

2.8 

21  .4 

12.6 

99.3 

1  .000 

0.013 

3 . 8 

50.4 

8.7 

73.6 

0.901 

0.015 

3.8 

23.8 

69.1 

1514.8 

1  .068 

0.080 

5.2 

251.6 

••• 

■2.1 

15.5 

0.330 

0.011 

1  .8 

CA  1  1  1 

• 

-n 

13.0 

86.3 

1.111 

0.025 

3.1 

71  .9 

-2.8 

98.7 

0.990 

0.063 

2.3 

73.0 

7.2 

93.7 

0.953 

0.115 

3 . 3 

1 69 . 7 

-3.6 

531  .6 

2.167 

3.895 

6 . 0 

4939 . 2 

4 . 1 

43.1 

0.193 

0.032 

1.6 

34.5 

-3.5 

21  .6 

0.800 

0.032 

0.9 

0.0 

32.0 

2202.7 

1  .778 

0.422 

4 . 0 

1092.0 

-24.5 

1707.0 

0.875 

0.259 

1.5 

65  .6 

25.0 

940.0 

1.429 

2.166 

/  9 

T  *  *— 

2360.0 

17.3 

2218.1 

0.133 

0.017 

■::* 

441  .0 

18.0 

3859  7 

0.857 

0.082 

a  9 

537.0 

-6 . 4 

1 899 1 6 

0.891 

O.O64 

** 

95.4 

-0.5 

64 . 1 

0.733 

0.050 

a  9 

7.8 

"A* 

a  9 

\  r 

vv 

PC 

a  9 

v  9  . 

9 

lie  can tu 


e  data,  are  insufficient  to  permit  computation 
arable _  estimates  of  population  size  are  not  possible  for  winter  s 
(trap  nights  6-10)  due  to  a  reduction  in  sampling  effor 


*t 


3-7-391 


Table  3-7-134  Jolly-Seber  population  density  estimates  for  Peromyscus  maniculatus 

(deor  mouse)  at  grid  P,  sagebrush.,  after  each. 
tra:o  night  for  RBOSP 


i 

a. 

P 

M 

IT 

i-/ ha, 

var  (IT/ IT) 

B 

var  (B) 

0 

var ( 0 ) 

1 

0.000 

M, 

> \ 

0.0 

TV 

\f 

a 

_v. 

A 

\r 

IV 

V 

TV 

0.803 

0.013 

2 

0.588 

0.733 

13.6 

23.2 

2.1 

3.7 

14.3 

60  .4 

0.891 

0.01  2 

T 

a 

4 

0.526 

0.543 

18.4 

35.0 

3.2 

35.3 

-1.3 

38.1 

0.833 

0.008 

0.815 

1.003 

22.0 

26.8 

2.4 

TV 

42.1 

582 . 7 

0.480 

0.010 

5 

c 

0.706 

1  .000 

12.0 

17.0 

1.6 

» / 

IV 

y 

A 

0.206 

0.013 

O 

7 

— 

— 

— 

— 

— 

— 

- 

— 

8 

— 

— 

— 

— 

- 

— 

— 

— 

— 

9 

— 

— 

— 

— 

- 

- 

- 

- 

— 

— 

10 

— 

— 

— 

— 

— 

— 

— 

— 

— 

11 

0.000 

JSL 

TV 

3.5 

w 

“A 

» t 

TV 

_>/ 

/C 

28.6 

AT 

A 

0.987 

0.032 

12 

0.375 

0.579 

10.4 

27.6 

2.1 

51.5 

-1.7 

68 . 6 

0.706 

0.025 

13 

0.800 

0.500 

16.0 

20.0 

1  .6 

13.3 

3.2 

21  .4 

0.975 

0.071 

14 

0.750 

0.385 

15.6 

20.8 

1.6 

33 . 6 

-2.9 

13.8 

0.909 

0.125 

13 

1  . 000 

0 . 500 

16.0 

16.0 

1  .2 

26 . 7 

15.3 

84  . 3 

0.417 

0.038 

16 

0.333 

0.600 

6.7 

20.0 

1.9 

36.4 

0 . 4 

71  .9 

0 . 81 8 

0.024 

17 

0.714 

0.417 

12.0 

16.8 

1 . 6 

14.0 

-3.6 

21  .6 

1  .286 

0.177 

18 

1  .000 

0.333 

18.0 

18.0 

1.7 

36.0 

4.1 

24  .2 

0.917 

0.300 

19 

0.800 

0.242 

16.5 

20.6 

2.0 

113.7 

6.3 

59.5 

0.629 

0.159 

20 

0.571 

0.364 

11  .0 

19.3 

1  Q 

«  • 

82 . 4 

39.3 

11675.8 

0 . 607 

0.095 

21 

0.167 

0.118 

8.5 

51 .0 

_v/_ 

2216.3 

-14.2 

6308.2 

0.727 

0 . 04  6 

22 

0.429 

0.611 

9.8 

22.9 

-x- 

26 . 7 

1.3 

45.4 

0 . 885 

0.021 

23 

0.714 

0.634 

15.3 

22.1 

\/ 

A 

12.4 

13.9 

76.3 

0,90b 

0.064 

24 

0.529 

0.496 

18.1 

34.3 

_*/. 

A 

96.9 

1C 

TV 

TV 

TV 

25 
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_3/_ 

A 

v 

tv 

v 

-X- 

TV 

TV 

TV 

TV 

Recapture  data  are  insufficient  to  permit  computation 

Comnarable  estimates  of  population  size  are  not  possible  for  winter 

(trap  nights  6-10)  due  to  a  reduction  in  sampling  effort 


samples 


Table  3-7-135 


Jolly-Seber  population  density  estimates  for  G 1  e i t hr i onomy s 
(red -lacked  vole)  at  grid  P,  Douglas  fir,  alter  each, 
trap  night  for  RBOSP 


ga.nner  i 


i 

a, 

■p 

M 

IT 

#/ha 

var  ( IT /IT ) 

B 

var  (B) 

0 

var  ( 0 ) 

1 

0.000 
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A" 
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a 
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A 
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0.724 

0 . 088 

3 

0.571 
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.S'. 

A/- 

_v. 

a 

.v_ 

a 

'X* 

:x- 

-X- 

vr 

vr 

6 

— 

- 

— 

- 

- 

— 

— 

— 

— 

— 

7 

— 

- 

— 

- 

- 

- 

- 

— 

— 

8 

— 

— 

- 

- 

- 

- 

- 

— 

— 

— 

9 

— 

— 

— 

— 

— 

- 

- 

— 

- 

— 

10 

— 

— 

— 

— 

— 

- 

— 

- 

11 

0.125 

0.333 

3.0 

24.0 

2.7 

496.0 

-2.4 

1108.8 

0.600 

0.060 

12 

0.500 

0.333 

6.0 

12.0 

1 .4 

34.7 

0.0 

227.8 

1.750 

1.839 

13 

0.667 

0. 143 

14.0 

21 .0 

2.4 

333.0 

4.2 

63 .7 

0.467 

0.162 

14 

0.500 

0.429 

7.0 

14.0 

1 . 6 

45.3 

3.5 

151.6 

1  .300 

1.274 

13 

0 , 600 

0.231 

13.0 

21  .7 

2 .  /] 

381  . 5 

‘a 

vr 

r 

16 

0.500 

vr 

A/. 

A 

„v. 

a 

A'- 

v 

*X‘ 

V 

vr 

A* 

V  C 

17 

1 . 000 

0.500 

2.0 

2.0 

0.0 

•X- 

.V. 

A 

3.000 

6.000 

18 

0.000 

_\/_ 
v  r 

6.0 

*V 

A" 

A’ 

A/- 

A 

vr 

vr 

19 

0.000 

-x- 

AC 

/\ 

-x- 

vc 

"X*  " 

18.0 

w 

vr 

6.000 

A/* 

20 

0.500 

0.333 

6.0 

12.0 

A/. 

120.0 

0.0 

5.6 

0.250 

0.047 

21 

0.667 

1.000 

2.0 

3.0 

0.3 

0.0 

2.0 

8.0 

1 .000 

0.000 

22 

0.500 

0.500 

2.0 

4.0 

0.5 

4.0 

V  c 

vr 

A,/ 

vr 

A/. 

A 

23 

1  .000 

'A* 

.V- 

A/. 

\  * 
vc 

0  C 

A  f_ 

vr 

A'_ 

vr 

-V. 

24 

1  .000 

\  / 

Vr 

A./, 

A 

VV 

\r 

A 

-V- 

\/ 

A' 

-x- 

vr 

'X- 

23 

0.500 

\/ 

'/V 

_VL 

/V 

A/„ 

a 

/V 

V 

vr 

-X- 

V/ 

vr 

v_ 

/\ 

Recapture  data  arc  insufficient  to  permit  computation 
Comparable  estimates  of  population  size  are  not  possible 
(trap  nights  6-10)  due  to  a  reduction  in  sampling  effort 


for  winter  samples 


. 


■ 
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Table  3-7-136  Average  extended  range  length  (m)  for  adult  Peromyscus  maniculatus 

(deer  mouse)  on  small  mammal  grids  during  sample  period-!^ 

October  19-24,  1974,  for  RBOSP 


I-1A.IJ3  PE  1 1A  Ill  ALL  ADULTS 


Grid. 

Std  . 

Std. 

Std  . 

Vegetation  type 

n 

Average 

Error 

n 

Average 

Error 

n 

Average 

Error 

A 

Greasewood -sagebrush 

5 

105.5 

12.6' 

5 

35.7 

9.0 

10 

95.6 

8.0 

B 

Piny on- juniper  ( south  slope) 

1 

264.4 

3 

125.7 

5.7 

4 

160.4 

34.9 

0 

Pin yon- juniper  (north  slope) 

7 

104.3 

16.9 

5 

140.3 

19.7 

12 

1 19.3 

13.4 

D 

Sagebrush 

5 

94.7 

7.5 

4 

156.7 

40.8 

9 

122.3 

20.3 

E 

Mixed,  brush 

6 

129.2 

13.0 

0 

6 

129.2 

13.0 

P 

Douglas  fir 

0 

0 

0 

SUMMARY — ALL  GRIDS 

24 

115.4 

9.3 

17 

125.5 

12.5 

41 

119.6 

7.6 

I 


CO 


Table  3-7-137  Average  extended  range  length  (m)  for  adult  Peromyocus  maniculatus 

(deer  mouse)  on  small  mammal  grids  during  sample  periodTT 
May  18-26,  1975,  for  IU30SP 


Grid 

Vegetation  type 

n 

HALE 

Aver a f e 

Std. 

Error 

n 

ID  HALE 

Std. 

Average  Error 

n. 

All  ADU1TS 

Std . 

Average  Error 

A 

Greas ewood -sagebrush 

5 

123.6 

18.6 

3 

81  .2 

16.3 

8 

107 .7 

14.6 

B 

Pinyon- juniper  (south  slope) 

5 

1 16.8 

19.0 

4 

109.5 

16.5 

9 

113.6 

12.2 

c 

Pinyon- juniper  (north  slope) 

3 

153.9 

23.6 

2 

118.7 

53.8 

5 

139.8 

23.0 

D 

Sagebrush 

5 

184.1 

27.6 

2 

1 60 . 4 

29.8 

7 

177.3 

20.6 

E 

Mixed  brush 

4 

1 12.4 

15.8 

6 

99.4 

16.2 

10 

104 .6 

11.2 

E 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMMARY— All  GRIDS 

22 

137.9 

10.7 

17 

108.0 

10.3 

39 

124.9' 

7.9 

Table  3-7-133  Average  extended  range  length  (m)  for  adult  Peromyscus  maniculatus 

(deer  mouse)  on  small  mammal  grids  during  sample  period  4, 

July  25-30,  1975,  for  RBOSP 


Grid 

Vegetation  type 

n 

,  HADE 

Average 

Std . 
Error 

n 

FEMAIJ 

Average 

■p 

Std. 

Error 

n 

ALL  ADULTS 

Std  . 

Average  Error 

A 

Greasewood -sagebrush 

0 

0 

0 

B 

Piny on- juniper  (souch  slope) 

0 

3 

90.2 

17.2 

3 

90.2 

17.2 

C 

Piny on- juniper  (north  slope) 

0 

4 

154.1 

22.1 

4 

1  54 . 1 

22.1 

P 

Sagebrush 

1 

149.8 

2 

77 . 3 

12.3 

3 

101  .4 

25.2 

E 

Mixed,  brush 

3 

108.5 

11.3 

0 

3 

108.5 

11 .3 

■F  • 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMMARY — AIL  GRIDS 

4 

118.8 

13.0 

9 

115.7 

16.1 

13 

116.7 

12.1 
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Table  3-7-139  Average  extended  range  length,  (m)  for  adult  Peromyscus  maniculatus 

(d.eer°mouse)  on  small  mammal  grids  during  sample  period  5, 

Sept.  31 -Oct.  4,  1975,  for  RBOSP 


MALE 

PE  MADE 

ALL  ADULTS 

Grid 

Vegetation  type 

Std  . 

n  Average  Error 

Std  . 

n  Average  Error 

Std. 

n  Average  Error 

A 

B 

G 

D 

E 

F 

G 


Greasewood- sage brush  2  77.3 

Pinyon- juniper  (south  slope!  2  90.9 

Pin yon- juniper  (north  slope)  0 

Sagebrush  0 

Mixed,  brush  0 

Douglas  fir  0 

Aspen  0 


SUMMARY— All  GRIDS  4  84.1 


12.3 

0 

2 

77.3 

12.3 

6 . 6 

1 

69.9 

3 

83.9 

8.0 

0 

0 

0 

0 

2 

87.4 

22.5 

2 

87.4 

22.5 

0 

0 

0 

0 

6.9 

3 

81.6 

14.3 

7 

o 

tr\ 

co 

7.2 

V 

*".+1  *HeUv!sbdv>  mtassa  . 


1 
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Table  3-7-140  Average  live  .weights  (gm)  for  adult'  Per  prays  eus  maniculatus  (deer  mouse) 

on  all  small  mammal  grids  during  sample  period  3,  May  10-26,  1975, 
for  RBOSP 


Grid 

Vegetation  tyoe 

n 

MALE 

Average 

Std. 

Error 

n. 

EEMALE 

Average 

Std. 

Error 

n 

ALL  ADULTS 

Std  . 

Average  Error 

1 

Bottomland  meadow 

4 

19.0 

1  .3 

2 

19.0 

2.0 

6 

19.0 

1.0 

2 

Sagebrush. 

4 

20.8 

0.5 

3 

27.7 

3.5 

7 

23.7 

1  .9 

3 

Rabbit brush 

13 

19.0 

0.8 

13 

19.0 

0.7 

26 

19.4 

0.5 

4 

Pinyon- juniper /mixed  brush 

6 

20.5 

1.6 

n 

i 

21 .9 

1.1 

13 

21.2 

0.9 

5 

Mixed  brush 

5 

20.4 

1.5 

6 

21  .0 

1.4 

11 

20.7 

1.0 

6 

P iny on- j  uni p e  r / s  ag e brus  h 

9 

20.9 

1 .3 

12 

21  .2 

1.0 

21 

21 .0 

0.8 

7 

Upland  mo  ad.  ow 

9 

21.9 

0.5 

2 

20.0 

4.0 

1 1 

21  .5 

0.7 

A 

Gr  e  as  e  wo  o  d  -  s  ag  e  b  r  us  h 

17 

21.7 

0.4 

10 

23.3 

0.9 

35 

22.5 

0.5 

B 

Pinyon- juniper  (south  slope) 

16 

20.6 

0.8 

17 

19.6 

0.5 

33 

20.1 

0.5 

C 

Pinyon- juniper  (north  slope; 

11 

19.3 

0.7 

15 

21  .3 

1.2 

26 

20.4 

0.8 

D 

Sagebrush 

1 1 

20.9 

0 . 6 

11 

20.5 

1  .0 

22 

20.7 

0.6 

E 

Mixed,  brush 

12 

19.3 

1  .0 

10 

•  9.7 

0.4 

22 

19.5 

0.5 

E 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

1 

20.0 

1 

20.0 

SUMMARY — ALL  GRIDS 

117 

! 

i 

LT\ 

• 

i  O 

C\J 

0.3 

117 

21  .0 

0.3 

234 

20.7 

0.2 

Table  3-7-141  .Average  live  weights  (gm)  for  adult  Peromyscus  man  1  o ul a  t  us_  (deer  mouse) 

on  all  small  mammal  grids  during  sample  period  T,  July  25-30,  1975, 
for  RBOSP 


G-rid  Vegetation  type  _ 

1  Bottomland  meadov; 

2  Sagebrush 

3  Rabbitbrush 

4  Pinyon- juniper/mixed  brush 

5  Mixed,  brush 

6  P iny on- j  unip er /s agebrus  h 

7  Upland  meadov/ 

A  Greasev/ood -sagebrush 

B  Pinyon- jvmiper  (south  slope) 

C  Pinyon- juniper  (north,  slope) 

D  Sagebrush 

E  Mixed  brush  . 

E  Bouglas  fir 

G  Aspen 


SUMMARY— ALL  GRIDS 


MLE  RiIIAJE  All  ADULTS 


n  Average 

Std. 

Error 

n  Average 

Std. 

Error 

n  Average 

Std  . 
Error 

3 

21.3 

1  .9 

1 

18.0 

4 

20 . 5 

1.6 

2 

22.0 

1  .0 

2 

29.5 

3.5 

4 

25.8 

2.6 

6 

21  .8 

1.1 

8 

23.0 

1.5 

14 

22.5 

0.9 

3 

18.0 

1  .0 

3 

27.7 

3.3 

6 

22.8 

2.7 

3 

10.7 

0.9 

5 

23.0 

1 .9 

8 

21  .4 

1  .4 

7 

18.7 

1 .9 

6 

24.3 

1  .5 

13 

21  .3 

1  .4 

6 

10.0 

1  .5 

2 

20.5 

1  .5 

8 

1  8 . 6 

1.2 

14 

20.4 

1 .0 

12 

22.1 

1.2 

26 

21  .2 

0.8 

5 

17.6 

1 .4 

13 

23.5 

•  0.7 

18 

21.8 

0.9 

10 

18.9 

1  .4 

6 

22 . 5 

1.3 

16 

20.3 

1  .0 

7 

21  .7 

1.2 

10 

23.4 

1  .4 

17 

22.7 

1  .0 

10 

18.6 

1.1 

13 

23.6 

1.7 

23 

21  .4 

1.2 

0 

0 

0 

1 

15.0 

0 

1 

15.0 

77 

19.5 

0.4 

81 

23.4 

0.5 

158 

21 .5 

0.4 
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Table  3-7-142  Average  live  weights  (gm)  for  adult  Peromyscus  maniculatus  (deer  mouse) 

on  all  small  mammal  grids  during  sample  period.  5,  Sept.  31 -Oct.  4,1975, 
for  RBOSP 


Grid.  Vegetation  type 

1  Bottomland,  meadow 

2  Sagebrush 

3  Rabbit brush 

4  Piny  on-  juniper/mixed,  brush 

5  Mined,  brush 

6  Pihyon- juniper/s agebrush 

7  Upl and.  mead. ow 

A  Gr  e  as  ewood- sagebrush 

B  Piny0n.-3un.iper  (south  slope) 

0  Piny on- juniper  (north  slope) 

D  Sagebrush 

E  Mixed  brush 

P  Douglas  fir 

G  Aspen 


SUMMARY — ALL  GRIDS 


MATE  FEMES  All  ADULTS 


Std . 

Std. 

Std  . 

n 

Average 

Error 

n 

Average 

Error 

n. 

Average 

Error 

1 

16.0 

2 

13.5 

0.5 

3 

14.3 

0.9 

0 

1 

15.0 

1 

15.0 

16 

17.3 

0.5 

7 

17.6 

1.3 

23 

17.6 

0.5 

3 

15.3 

2.0 

5 

15.3 

0.4 

8 

15.6 

0.7 

4 

18.0 

1.6 

6 

21.3 

1  .8 

10 

20.0 

1  .3 

5 

17.0 

0.3 

7 

13.1 

0.9 

12 

17.7 

0.6 

7 

15.0 

0.0 

3 

18.8 

0.4 

12 

16.6 

0.7 

20 

16.6 

0.5 

10 

19.5 

1 .9 

30 

17.6 

0.7 

13 

16.7 

0 . 6 

7 

17.3 

0.3 

20 

16.9 

0.5 

10 

16.9 

0.6 

4 

13.0 

1 .4 

14 

17.2 

0.6 

6 

15.7 

0.9 

10 

18.7 

0.4 

16 

17.6 

0.5 

.  33 

14.4 

0.3 

23 

16.3 

0 . 6 

66 

15.2 

0.5 

?  5 

15.6 

0.8 

6 

14.5 

0.7 

11 

15.0 

0.5 

7 

15.3 

0.7 

1 

13.0 

8 

15.0  . 

0.7 

135 

15.9 

0.2 

99 

17.4 

0.3 

234 

16.6 

0.2 

Table  3-7-14  3 


Percent  diet  composition  for  deer  mice  (Peromyscus  maniculatus)  collected  from  major 
vegetation  type  during  December,  1974  and  May,  July,  and  October,  1975  for  RBOoP 


Habitat/Sampl ing  period 

Greasewood-Sagebrush 

December,  1974 

May,  1975 
July,  1975 
October,  1975 


Pinyon-juniper  (south  slope) 
December,  1974 
May,  1975 
July,  1975 
October,  1975 


Pinyon-juniper  (north  slope) 

December,  1974 

May,  1975 
July,  1975 
October,  1975 


Sagebrush 

December,  1974 
May,  1975 
July,  1975 
October,  1975 


Food  categories  (%  composition) 

sample 

Size 

Seed 

Succulent 

Invertebrates 

Vertebrates 

5 

89 

9 

1 

2 

4 

85 

12 

2 

1 

5 

98 

2 

1 

0 

2 

77 

21 

0 

2 

Total 

16  Average 

89 

9 

1 

1 

5 

79 

16 

5 

1 

4 

69 

24 

7 

0 

2 

79 

21 

0 

0 

0 

Total 

11  Average 

75 

20 

5 

1 

0 

3 

79 

18 

3 

0 

2 

100 

0 

0 

0 

0 

Total 

5  Average 

87 

11 

2 

0 

5 

» 

78 

14 

3 

5 

5 

40 

36 

23 

1 

1 

94 

4 

2 

0 

2 

54 

42 

0 

4 

Total 

13 

61 

26 

10 

3 

Table  3-7-143  (Continued) 


Hahi t /Samnl  ina  oeriod 

Sampl e 
Size 

Food  categories  (%  composition) 

Seed 

Succulent 

Invertebrates 

Vertebrates 

nau  i  la  u/  oamp  i  » 1 1  y  1  1 

Mixed  Brush 

December,  1974 

May,  1975 

July,  1975 

0 

3 

5 

2 

56 

74 

48 

38 

20 

51 

3 

4 

1 

3 

2 

0 

uctooer,  iy/D 

Total  10 

Average  63 

32 

3 

2 

Aspen 

No  individuals  captured 

'O'l 

I 

-J 

I 

-> 

O 


# 


u> 

I 

I 

o 

ro 


Table  3-7-144 


Summary 
on.  all 
for 


r:  ;o3i; 


of  trapping  results  for  Peromys 
mall  mammal  grids  during  sample 

3 


cua  true! 

period  T, 


(pin’on  mouse) 

Got 6b or  19-24,  1974, 


C-rid  Vegetation  type  .  — - 

1  bottomland  me  ad  ow 

2  Sagebrush 

3  Rab-b  it  brush 

4  Piny  on-  juniper/mixed  brush. 

5  I-lixed  brush 

6  Pinyon-  juniper/ sagebrush. 

7  Upland  meadow 

A  Gr  e  as  e  w  o  o  d  -  s  ag  e ; '  ru  s  h 

B  Pinyon- juniper  (south  slope 

C  Pinyon- juniper  (north  slope 

D  Sagebrush 

3  Mixed  brush 

p  Douglas  fir 


*  -if*  Proporti  on  Captured 

lL  Individuals  Captured  Relative  'Adulo  da  g-n-.l- 

100  Trap  ITights  Abundance 


0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.45 

50.0 

0.4  5 

50 .0 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0. 

00 

0. 

,00 

0. 

00 

0. 

,00 

0. 

00 

0. 

,00 

0. 

,00 

0, 

,00 

0. 

,00 

0 

.00 

0, 

,00 

0 

.00 

0. 

,00 

0 

.00 

0, 

.00 

0 

.00 

0 

.67 

0 

.  33 

0 

.  33 

o 

.67 

0 

.00 

0 

.00 

0 

.00 

0 

.00 

0 

.00 

0 

.00 

0. 

00 

0. 

00 

0. 

00 

0. 

00 

n 
v  J  • 

00 

0. 

00 

0. 

00 

0. 

00 

0. 

,00 

0. 

00 

0. 

,00 

0. 

,00 

0. 

,00 

0. 

,00 

0, 

.00 

0. 

,00 

0, 

.00 

0, 

.00 

0 

.00 

0 

.00 

0 

.00 

0, 

.00 

0 

.00 

0 

.00 

0 

.00 

0 

.00 

* 


-X-* 


trap  night  =  one 
(//  of  ind  iv  i  d  uals 


trap  baited  and 
of  each,  species 


set  for  24  hours 
/  T  ' of  individuals 


of  all  species)  X  100 


8*- 


Table  3-7-145  Summary  of  trapping  results  for  Peromy3cus  true!  (pirfon  mouse) 

on  all  small  mammal  grids  during  samole  period.  2,  December  7-12,  1974, 
for  R130SP 


Grid 

Yeg station  type 

* 

#  Individuals  Captured. 
Per  100  Trap  Fights 

Relative 

Abundance 

Proportion 

Adult 

M  P 

Captured 

Juvenile 
.  M  F 

A 

t 

Bottomland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush. 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbi  tbrusli 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

P iny on- juniper/mimed,  brush 

0.00 

0.0 

0.00 

0.00 

0 . 00 

0.00 

5 

Mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Pinyon- juniper/s agebrush 

0.00 

0.0 

0.00 

0,00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00  . 

0.00 

0.00 

A 

Greasev/ood -sagebrush. 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Pin yon- juniper  (south  slope) 

1  .21 

66.7 

1 .00 

0.00 

0.00 

0.00 

0  ■ 

Piny  on- juniper  (north  .slope) 

0.61 

ry  r  , 

33.  a 

1  .00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*•* 


trap  night  =  one  trap  baited  and  set  for  24  hours 

(#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 
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Table  3-7-146 


Summary  of  trapping  results  for  Pcrotnyscus  truei 
on  all  small  mammal  grids  during  sample  period,  j, 
for  RBOSP 


(pifron  mouse) 

May  18-26,  -1975, 


Grid  Vegetation  type 

1  Bottomland,  me. ad ov/ 

2  Sagebrush. 

3  Rahbithrush 

4  Pinyon- juniper/mixed,  brush 

5  Mixed,  brush 

6  Pinyon- juniper/s age brush 

7  Upland,  meadow 

A  Greasewood-sagebrush 

B  .  Pinyon- juniper  (south  slope 
C  Pinyon- juniper  (north  slope 

D  Sagebrush 

E  Mixed,  brush 

p  Douglas  fir 

G  Aspen 


-A--X- 


Relative 


Proportion  Captured 


Adult 


Juvenile 


Oran  Rights 

Abundance 

M 

p 

M 

71 

JJ 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.90 

75.0 

0.67 

0.33 

0.00 

0.00 

0.30 

25.0 

0.50 

0.50 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0. 00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0,00 

0.0 

0.00 

0.00 

0.00 

0.00 

•x-  -j  tran  night  =  one  trap  baited,  and 
**  (y  of  individuals  of  each  species 


set  for  24  hours  .  .  ^ 

/  #  of  individuals  of  all  species)  a  100 
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Table  3-7-147  Summary  of  trapping  results  for  Peromyscus  true i  (pinon  mouse) 

on  all  small  mammal  grids  during  sample  period  4,  July  25-30,  1975, 
for  RBOSP 


Grid 

Vegetation  type 

JL 

V 

Individuals  Captured 
Per  100  Tran  Eights 

Relative 

Ab  undanc c 

Proportion 

Adult 

n  ? 

Captured. 

Juvenile 

M  P 

1 

Bottomland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbitbrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

P in  yon- j  uniper /m in e  d  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

■  6 

Pinyon- juniper/ sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Upland,  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Gr  ea  s  e wo o  d -s  age brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Pinyon- juniper  fsoLith  slope) 

0.45 

42.9 

0.33 

0.67 

0.00 

0.00 

C 

Pinyon- juniper  (north  slope) 

0,60 

57.1 

0.50 

0.50 

0.00 

0.00 

I) 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Douglas  fir 

0.00 

0.0 

0.00 

0.00  ■ 

0.00 

0.00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1 

** 

trap  night  =  one  trap  baited  and 
(#  of  individuals  of  each  species 

set  for  24  hours 
/  #  of  individuals  of 

all  species) 

X  100 

v 


ft  4  • 
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Table  3-7-148  Summary  of  trapping  results  for  Per omyscug  true i  (pin on  mouse) 

on  all  email  mammal  grids  during  sample  perlTxTF,  Sept.  31 -Oct.  4,  1973, 
for  RBOSP 


Grid 

Vegetation  type 

.if 

Individuals  Captured 
Per  100  Trap  Eights 

** 

Relative 

Abundance 

Proportion 

Adult 

M  £ 

Ce,pturcd 

Juvenile 

M  P 

1 

B0ttomland  me  ad  ova 

0,00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbitbrush 

0.00 

0.0 

0.00 

0,00 

0.00 

0.00 

4 

Pin  yon-  J  uniper/ minced  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Ilixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Pinyon- Juniper /sage brus h 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Upland,  mead  ov/ 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

GreasovAood -sagebrush 

0. 0(J 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Pinyon- Juniper  (south  slope) 

0.75 

83.3 

0.80 

0.20 

0.00 

0.00 

G 

Piny  on- juniper  (north,  slope) 

0.15 

16.7 

0.00 

1.00 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed  brush 

0. 00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited,  and  set  for  24  hours 

**  (//  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 


v 


wo* 


i 


Table  3.-7-149 


Average  live  weights  (gm)  for  adult  Peromyscus  true!  (pinon  mouse) 
on  all  small  mammal  grids  during  sample  period  ol~Tiay  18-26,  1975, 
for  RBOSP 


MALE 

FEMALE 

ALL  ADULTS 

Std. 

’  Std. 

Std. 

Grid 

Vegetation  type 

li 

Average  Error. 

n 

Average  Error 

n. 

Average 

Error 

1 

Bottomland,  meadow 

0 

0 

0 

2 

Sagebrush 

0 

0 

0 

3 

Rabbit brush 

0 

0 

0 

4 

Piny  on- juniper /mixed,  brush 

0 

0 

0 

5 

Mixed,  brush 

0 

0 

0 

6 

Pinyon- juniper/ sagebrush 

0 

0 

0 

7 

Upland,  meadow 

0 

0 

0 

A 

Gr  e  a  s  e  wo  o  d-  3  ag  eb  r  us  h 

0 

0 

0 

B 

Pinyon- juniper  ( south  slope) 

4 

21.3  0.9 

2 

24 . 5  3.5 

6 

22.3 

1  .3 

'  C 

Pinyon- juniper  (north  slope) 

1 

22.0 

1 

23.0 

2 

22.5 

0.5 

D 

Sagebrush 

0 

0 

0 

E 

Mixed  brush 

0 

0 

0 

E 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMMARY — ALL  GRIDS 

5 

21.4  0.7 

3 

24,0  2.1 

8 

22.4 

1  .0 
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Table  3-7-150  Average  live  weights  (gm)  lor  adult  Peromyscus  wrue i  (pinon  mouse) 

on  all  small  mammal  grids  during  sample  period  4,  July  25-30,  1975, 
for  RBOSP 


• 

MALE 

IEMALE 

AIL  ADULTS 

Std. 

Std. 

Std. 

G^id 

Vegetation  type 

n 

Average 

Error 

.  n 

Average 

Error 

n 

Average  Error 

1 

Bottomland  mead.ov/ 

0 

0 

0 

2 

Sagebrush 

0 

0 

0 

3 

Rabbi thrush 

0 

0 

0 

4 

Pinyon- jimiper/mixed.  brush 

0 

0 

0 

5 

Mixed  brush 

0 

0 

0 

6 

Pinyon- juniper,/  sagebrush 

0 

0 

0 

7 

Upland  meadow 

0 

0 

0 

‘  A 

Gr  eas  ei  io  ocl  -s  agebrush 

0 

0 

0 

33 

Pinyon- juniper  (south  slope) 

1 

25.0 

2 

26.5 

0.5 

3 

26.0  0.6 

G 

Pinyon- juniper  (north,  slope) 

2 

21.0 

1.0 

2 

27.5 

3.5 

4 

24.3  2.4 

1 

Sagebrush 

0 

0 

0 

E 

Mixed,  brush 

0 

0 

0 

E 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMMARY— ALL  GRIDS 

3 

22.3 

1.5 

4 

27.0 

1  .5 

7 

25.0  1.3 

r 


-*Sia#.v 


,  t!A_. 
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Table  3-7-151  Average  live  weights  (g m)  for  adult  Perorayaeus  true i  (pifton  mouse) 

on  all  small  mammal  grids  during  sample  period  5,  Sept.  31-0nt.  4,1975, 
for  RBOSP 


MALE 

IE  MALE 

» 

ALL  ADULTS 

• 

Std . 

Std. 

Std. 

Grid 

Vegetation  type 

n 

Average  Error 

n 

Average  Error 

n 

Average  Error 

1 

B  o  1 1  o  ml  an  d  me  ad  ow 

0 

0 

0 

2 

Sagebrush 

0 

0 

0 

3 

Rabbi thrush 

0 

0 

0 

4 

P iny on- j uniper /mixe d  br us h 

0 

0 

0 

5 

Mixed,  brush 

0 

0 

0 

6 

Piny on- juniper/ sagebrush 

0 

0 

0 

7 

Upland,  meadow 

0 

0 

0 

A 

Greasewood -sagebrush 

0 

0 

0 

.  B 

Pinyon- juniper  (south,  slope) 

4 

17.3  0.9 

1 

22.0 

5 

18.2  1.2 

C 

Piny on- juniper  (north  slope) 

0 

1 

20.0 

1 

20.0 

D 

Sagebrush. 

0 

0 

0 

E 

Mixed  brush 

0 

0 

0 

P 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMHARY--ALI.  GRIDS 

4 

17.3  0.9 

2 

21.0  1.0 

6 

18.5  1.0 

V 


♦mu* 


' 
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Table  3-7-152  Summary  of  trapping  results  for  Iteotoma  cinerea  (bushy-tailed  wood  rat) 

on  all  small  mammal  grids  during  sample  period  1,  October  19-24,  1974, 
for  RBOSP 


Grid 

Vegetation  type 

_X' 

#  Individuals  Captured 
Per  100  Trap  Bights 

**  Proportion 
Relative  Adult 

Abundance  M  P 

Captured 

Juvenile 

H  T 

1 

Bottomland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbitbrush 

0.00 

0.0 

0.00 

0.00 

•o.oo 

0.00 

4 

Pinyon- juniper/mixed  brush 

1  0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

OrOO 

6 

Pinyon- juniper/ s  agebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Upland,  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Greasewood -sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Pinyon- juniper  (south  slope) 

0.75 

71  .4 

0.00 

1.00 

0.00 

0.00 

C 

Pinyon- juniper  (north  slope) 

0.15 

14.3 

1.00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.15 

14.3 

0.00 

1.00' 

0.00 

0 . 00 

E 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

P 

Bouglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited  and  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 


> 
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Table  3-7-153  Summary  of  trapping  results  for  Neotoma  cinerea  ("bushy-tailed  wood.  rat) 

on  all  small  mammal  grids  during  sample'  period  3,  May  18-26,  1975, 
for  RBOSP 


Grid 

Vegetation  type 

* 

-//  Individuals  Captured 
Per  100  Trap  Nights 

-X-if 

Relative 
Abund  anc  e 

Proportion 

Adult 

M  P 

Captured. 

Juvenile 

M  P 

1 

Bottomland,  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

o.oo  • 

0.00 

0.00 

3 

Rabbit brush 

i  0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

Pinyon-juniper/mixed.  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Pin yon- juniper/s agebrush 

0.00 

0.0 

O.OC 

0.00  . 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Greasewood-s agebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Piny on- juniper  (south  slope) 

0.45 

100.0 

0.33 

0.67 

0.00 

0.00 

G 

Pinyon- juniper  (north  slope) 

0.00 

0.0 

0.00 

0.00' 

0.00 

0 . 00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

P  ■ 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

G.CO 

0.00 

G 

Aspen. 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  "baited,  and.  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 
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Table  3-7-154  Summary  of  trapping  results  for  ITeotoma  cinerea  (bushy- tailed  wood  rat) 

on  all  small  mammal  grids  during  sample  period  4,  July  25-30,  10/3, 
for  RBOSP 


Grid. 


1 

2 

3 

4 

5 

6 

7 

A 

B 

C 

I) 

E 

3? 

G 


M. 

if 

Vegetation  tyre _  ,  .  . 

Bottomland  meadow 
Sagebrush 
Rabbit brush 

Pinyon- juniper/mixed,  brush 
Mixed  brush 

Pin  yon-  juniper/ s  agebrush 

Uplan.d.  meadow 

Greasewood -sagebrush 

Piny on- juniper  ( south  slope) 

Pinyon- juniper  (north  slope) 

Sagebrush 

Mixed  brush 

Douglas  fir 

Aspen 


Proportion  Captured 


.vidualB  Captured 
100  Trap  Rights 

Relative 

Abundance 

Adult 

M  ]? 

Juvenile 

M  P 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

OiOO 

0.00 

i  0.00 

0.0 

0.00 

0.00 

0,00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0,00 

0.00 

0.00 

0.00 

0.0 

0.00 

C .  CO 

0.00 

0.00 

1 .30 

83.3 

0.40 

0.00 

0.20 

0.40 

0.30 

16.7 

0.00 

0.00 

0.30 

0.50 

0 . 00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  j  trap  night  =  one  trap  baited  and 
(.//-  of  individuals  of  each  species 


set  for  24  hours 

/  #  of  individuals  of  all  species)  X  100 


. 


Table  3-7-155  Summary  of  trapping  results  for  Ileotoma  cinerea  (bushy-tailed  wood  rat) 

on  all  small  mammal  grids  during  sample  period  5,  Sept.  31 -Oct.  4,  1975, 
for  RBOSP 


Grid 

Vegetation  type 

#  Individuals  Captured. 
Per  100  Trap  Bights 

*"x'  Proportion 
Relative  •  Adult 
Abundance  M  P 

Captured 

Juvenile 

M  P 

1 

Bottomland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

O 

Sagebrush 

0.00 

0.0 

0.00 

0.00  • 

0.00 

0.00 

3 

Rabbitbrush 

,  0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

1 

P in. yon-  j  unipe  r /mixe d  br u s h 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0 . 00 

0.00 

6 

Pin yon- juniper/ s  agebrush 

0.00 

0.0 

0.00 

0.00  . 

0.00 

0.00 

7 

Upland,  mead  ow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Gr  ea s  c wo  o  d-s ag e brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Piny on- juniper  (south  slope) 

0.60 

44.4 

0.25 

0.50 

0.00 

0.25 

C 

Pinyon- juniper  (north  slope) 

0.45 

33.3 

0.00 

0.67- 

0 . 33 

0.00 

I) 

Sagebrush 

0.30 

no  O 
•—  •  c. 

0.00 

1  .00 

0.00 

0.00 

E 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E  . 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

Or 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

*  1  trap  night  =  one  trap  baited  and.  set  for  24  hours 

**  (//  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 


Table  3-7-156 


Average  live  weights  (grn) 
on  all  small  mammal  grids 
for  RB03P 


for  ad.ult  Ueotorna  cinerea  (bushy-tailed  wood 
during  sample  period  3,  Hay  18-26,  1975, 


rat) 


RAID 


IT!  I  ATT 


All  ADULTS 


Grid  Vegetation  type 


Std .  Std. 

n  Average  Irror  n  Average  Error 


1  Bottomland  meadow 

2  Sagebrush 

3  Rabbitbrush 

4  Piny on- juniper/mixed  brush 

5  Mixed  brush 

6  Piny  on-  j  un  ip  or  /  s  ag  ebr  us  h 

7  Upland  meadow 

A  Gr  eas  e wo  o  d - s ag  e b rush 

B  Pinyon- juniper  (south  slope 

G  Pinyon- juniper  (north  slope 

D  Sagebrush 

E  Mixed  brush 

P  Douglas  fir 

G  Aspen 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

2  194.5  13.5 

0 
0 
0 
O' 

0 


Std  . 

n  Average  Error 

0 

0 

0 

0 

0 

0 

0 

0 

2  194.5  13.5 

0 
0 
0 
0 
0 


SUIT  ARY — All  GRIDS 


2  194.5  13.5  2  194.5  13.9 


Table  3-7-157  Average  live  weights  (gm)  for  adult  ITeotoma  oinerea  (bushy-tailed  wood  rat) 

on  all  small  mammal  grids  during  sample  period  4,  July  213-50,  1975, 
for  RBOSP 


Grid 

Vegetation  tyre 

n 

MADE 

Average 

Std. . 
Error 

REMADE 

Std. 

n  Average  Error 

n 

ADD  ADTJDTS 

Std. 

Average  Error 

1 

Bottomland,  meadow 

0 

0 

0 

2 

Sagebrush 

0 

0 

0 

3 

Rabbitbrush 

0 

0 

0 

4 

Pinyon- juniper/mixed  brush 

0 

0 

0 

5 

Mixed,  brush 

0 

0 

0 

6 

Pinyon- j un ip er / 

sagebrush 

0 

0 

0 

7 

Upland  meadow 

0 

0 

0 

■A 

Greasewood-sage 

brush 

0 

0 

0 

B 

P iny on- juniper 

(south  slope) 

3 

177.7 

18.2 

0 

3 

177.7 

10.2 

C 

Piny  on- juniper 

(north  slope) 

0 

0 

0 

D 

Sagebrush 

0 

0 

0 

E 

Mixed  brush 

0 

0 

0 

E 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMMARY- 

-ALB  GRIDS 

3 

177.7 

10.2 

0 

3 

177.7 

18.2 

Table  3-7-150  Average  live  weights  (gm)  for  adult  Heotoma  cinerea  (bushy-tailed  wood  rat) 

on  all  small  mammal  grids  during  sample  period  5,  Sept.  31 -Oct.  4,1975, 
for  RBOSP 


MALE 

PE  MALT 

5 

ALL  ADULTS 

♦  . 

Std. 

• 

Std. 

Std. 

Grid 

Vegetation  tyoe 

•  n  Average  Error 

n 

Average 

Error 

n 

Average  Error 

1 

Bottomland,  meadow 

0 

0 

0 

2 

Sagebrush 

0 

0 

0 

3 

Rabbi thrush 

0 

0 

0 

4 

Pinyon- juniper/mixed  brush 

0 

0 

0 

5 

Mixed,  brush 

0 

0 

0 

6 

P in yon- juniper/s ag ebrus h 

0 

0 

0 

7 

Upland,  meadow 

0 

0 

0 

A 

Gr  e  as  ewo  o  d.-s  agebrush 

0 

0 

0 

B 

Pinyon- juniper  (south  slone) 

0 

2 

148.5 

17.5 

2 

140.5  17.5 

C 

Piny on- juniper  (north  slope) 

0 

2 

159.0 

19.0 

2 

139.0  19.0 

I) 

Sagebrush 

0 

1 

196.0 

A 

196.0 

E 

Mixed,  brush. 

0 

0 

0 

3? 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMMARY — ALL  GRIDS 

0 

5 

154.2 

13.4 

c; 

154.2  13.4 

* 


•* 


Table  3-7-159  Summary  of  trapping  results  for  Clothrionomys  garner i  (red-backed  vole) 

on  all  small  mammal  grids  during  sample  period  1 ,  October  19-24.  1974. 
for  RBOSP  “  ’  ' 


Grid 

Vegetation  type 

#  Individuals  ( 
Per  100  Trap 

7V 

daptured 

Rights 

-K--X- 

Relative 
Abund anc-e 

Proportion 

Adult 

M  F 

Captured 

Juvenile 

M  F 

1 

Bottomland  meadow 

0.00 

0.0 

0.00 

0.00 

0,00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbitbrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

Pinyon- juniper/mixed  brush. 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.0 

•  0.00 

0.00 

0 . 00 

0.00 

6 

Piny on- juniper /s  agebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Upland,  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Gr  e  a s e w o  o d - s  ag  e b rus h 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Pinyon.-jun.iper  (south  sloped 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

C 

Piny on- juniper  (north  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed  brush 

0.30 

3.7 

0.00 

1  .00 

0.00 

0.00 

P 

Douglas  fir 

7 .76 

96.3 

0.47 

0.55 

0.00 

0.00 

*'  1  trap  night  =  one  trap  ba.it ed  and  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 
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Table  3-7-160 


Summary  of  trapping  results  for  Plot  hr  ion  prays  gapperi  (red-hacked  vole) 
on  all  small  mammal  grids  during  sample'  period  2,  December  7-12,  1974, 
for  RBOSP 


-y'~- 

Proportion 

Captured 

#  Individuals  Captured 

Relative 

Adult 

Juvei 

lile 

Grid 

Vegetation  type 

Per  100  Trap  Rights 

Abund  anc  e 

!■! 

p 

M 

-L‘ 

1 

Bottomland  mead ow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbi thrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

4 

P  iny  o  n-  j  an  i  t>  e  r  /m  ixc  d  b  r  u  s  h 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Piny on- juniper/ s agebrush 

0.00 

0.0 

0.00 

0 . 00 

0.00 

0.00 

7 

Upland,  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Grease  wo  od-s  ag  e  b  r u  s  h. 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Piny  on-  juniper  (south,  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

C 

Pinyon- juniper  (north  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0 . 00 

0.00 

E 

Douglas  fir 

7.27 

100.0 

*  1  trap  night  -  one  trap  baited,  and  set  for  24  hours 

**  (•;"•  of  individuals  of  each  species  /  7  of  individuals  of  all  species)  X  100 

-  Positive  sex  identification  oould  not  be  made  in  the  field 


* 
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Table  3-7-161  Summary  of  trapping  results  for  Clethrionomys  gapperi  (red-baclceci  vole) 

on  all  small  mammal  grids  during  sample  period  5,  Hay  18-2o,  1975, 
for  RBOSP 


G-rid  Vegetation  type  _ 

1  Bottomland  meadow 

2  Sagebrush 

5  Rabbi thrush 

4  '  Pinyon- juniper/mixed  brush 

5  Mixed  brush. 

6  Pinyon- juniper/sagebrush 

7  Upland  meadow 

A  Greasewood -sagebrush 

B  Pinyon- juniper  (south  slope) 

C  Pinyon- juniper  (north  slope) 

D  Sagebrush 

E  Mixed  brush 

P  Douglas  fir 

G  Aspen 


-X- 

lals  Captured. 
Trap  llights 

x-x- 

Relative 

Abundance 

Proportion 

Ad.ul  t 

M .  P 

Captured 

Juvenile 

n  p 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0  00 

0,00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

o.co 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5.57 

51.5 

0.53 

0.47 

0.00 

0.00 

5 . 25 

48.5 

0.44 

0.56 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited,  and.  set  for  24  nours 

**  (//  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 
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Table  3-7-162  Summary  of  trapping  results  for  Clcthrionomys  gapperi  (rod-backed,  vole) 

on  all  small  mammal  grids  during  sample  period  4,  July  25-30,  1973, 
for  RBOSP 


Grid 

Vegetation  type 

X- 

#  Individuals  Captured 
Per  100  Trap  Nights 

Relative 
Ahum  dance 

Prouortion 

Adult 

II  ]? 

Captured 

Juvenile 

M  E 

1 

Bottomland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbitbrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

P in  yon- juniper/mixed.  br us  h 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Piny on- juniper/ sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Unland,  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0. 00 

A 

Greasewood -sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Piny on- juniper  (south  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

C 

Piny on- juniper  (north  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

D 

Sagebrush 

■  0.00 

0.0 

0 . 00 

0.00 

0 . 00 

0 . 00 

E 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

P 

Douglas  fir 

3.  SI 

40.7 

0.18 

0.82 

0.00 

0.00 

G 

Aspen 

5.25 

59.3 

0.25 

0.50 

0.19 

0.06 

*  1  trap  night  =  one  trap  baited  and  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  .of  individuals  of  all  species)  X  100 


as?  gxisr  ’  i.  <  fl-.TfowmaKa 


Kr:.  i 
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Table  3-7-163  Summary  of  trapping  results  for  Olethrlonomys  garner!  (rod-backed  vole) 

on  all  small  mammal  grids  during  sample  period  9,  Sept.  31 -Oct.  4.  1973. 
for  RBOSP  ~  ’  * 


*  l 


Grid  Vegetation  type 

1  Bottomland  meadow 

2  Sagebrush 

3  Rabbit brush 

4  Pinyon- juniper/mired.  brush 

5  I-Iimed  brush 

6  P in yon- j  uniper/sagebrush 

7  Upland  meadow 

A  Gr  e  a  s  e  w  o  o  d  -  s  ag  o  bru  s  h 

B  Pinyon- juniper  (south  slope) 

0  Pinyon- juniper  (north  slope) 

P  Sagebrush 

E  Hired  brush 

P  'Douglas  fir 

G  Aspen 


Proportion  Captured. 
w  Individuals  Captured  Relative  r Adult  Juvcn.il c 
.  Per  100  Tran  Rights  Abundance  H  P _ h  p 


0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00- 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0,00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

c.o 

o.co 

0.00  , 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0 . 00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

1 .64 

27.0 

0 . 20 

0,60 

0.20 

0.00 

4.26 

72 . 2 

— 

— 

• 

ft— 

1  trap  night  =  one  trap  baited  and  set  for  74  hours 
(#  of  individuals  of  each  species  /  7  of  individuals  of  all  sueeies)  X  100 
Positive  sex  identification  could  not  be  made  in  the  field 


\ 
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Table  3-7-164  Jolly-Sober  population,  density  estimates  tor  Cl eitbr ionomys  gapperl 

(red -backed  vole)  at  grid  G,  aspen,  alter  each 
trap  night  for  RBOSP 


i 

a. 

'0 

M 

IT 

#/ha 

var  (IT/IT) 

B 

var ( B ) 

0 

var  (0) 

1 

m 

.  , 

■  _ 

— 

2 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

J 

— 

— 

— 

— 

— 

— 

- 

— 

4 

— 

- 

— 

- 

— 

- 

- 

— 

— 

— 

5 

— 

— 

- 

— 

— 

— 

— 

— 

— 

— 

6 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

7 

— 

— 

— 

— 

- 

- 

— 

— 

— 

— 

o 

o 

— 

— 

— 

- 

- 

— 

— 

— 

— 

9 

— 

— 

— 

— 

- 

- 

- 

- 

— 

— 

10 

— 

— 

— 

- 

- 

— 

- 

— 

11 

0.000 

0.0 

Jl/ 

7\ 

“X~ 

-x- 

-X- 

_>A 

A 

0.500 

0.208 

12 

0.000 

"A' 

1.5 

s/ 

Vs* 

S' 

Vs* 

38.0 

-x- 

2.000 

3.333 

19 

0.250 

0.111 

9.0 

36.0 

av 

/'s 

2016.0 

a 

-x- 

0.500 

0.312 

14 

0.000 

'/V 

6.0 

v(- 

,sr_ 

’/  s 

#\/_ 

Vs" 

“A* 

*X‘ 

V's‘ 

19 

0.000 

-V- 

-X- 

Vv 

-\e 

S' 

’/S“ 

15.5 

S' 

7s 

1 .500 

-X- 

16 

0.429 

0.500 

6,0 

14.0 

A 

67.7 

vv 

.V. 

A 

Vs" 

-V. 

17 

1  .000 

"a"* 

A 

V/ 

A 

JS,/_ 

Vs" 

s/ 

vv 

Vs" 

•X- 

A 

Vs" 

18 

0.000 

Vs* 

-V- 

-X- 

-V- 

/V 

aa. 

A 

Vs" 

"A" 

Vs 

Vs” 

19 

0.200 

0.167 

6  •  0 

30.0 

-X" 

1600.0 

Vs" 

S' 

A 

A 

Vs’ 

20 

0.250 

A 

Sf 

VV 

V 

w 

-X- 

v 

Vs* 

.V- 

A 

•  / 

VV 

0.500 

Vs" 

21 

0.000 

s/ 

A 

1  .0 

Vs 

"X" 

.V. 

A 

V" 

TV 

Vs* 

Vs' 

22 

0.000 

/s 

-x- 

►V. 

S' 

A 

’A" 

vv 

VV 

'/  V 

*/s" 

23 

0.  500 

-V- 

s/ 

Us' 

e/- 

/\ 

-x- 

-V. 

/s 

Vs" 

* 

vv 

A* 

24 

0.400 

1 .000 

2.0 

5.0 

V/. 

A 

O 

« 

o 

7V 

vv 

vv 

VV 

23 

0.333 

"/C 

-x- 

Vs 

V' 

V\ 

A 

A 

vf 

w 

Recapture  data  are  insufficient  to  permit  computation 
Grid  not  sampled 


Intentionally  left  blank 
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Table  3-7-166  Average  extended  range  length  (m)  for  adult  Clethrion omys  gapperi 

(red-backed  vole)  on  small  mammal  grids  during  sample  period  1  , 
October  19-24,  1974,  for  RB03P 


MALTS 

EEflALE 

ALL  ADULTS 

C-rid 

Vegetation  type 

Std  . 

n  Average  Error 

Std. 

n  Average  Error 

Std. 

n  Average  Error 

A 

Or eas  ewood -s  agebrush 

0 

0 

0 

B 

Piny on- j  un ip  er 

(south  slope) 

0 

0 

0 

C 

Piny on- juniper 

(north  slope) 

0 

0 

0 

D 

Sagebrush 

0 

0 

0 

T? 

Hi 

Mixed  brush 

0 

0 

0 

f 

Douglas  fir 

1 

69.9 

1 

52.5 

p 

61  .2 

8.7 

SUMMARY- 

-ALL  GRIDS 

1 

69.9 

1 

52.5 

2 

61  .2 

0.7 

I 


v 
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Table  3-7-167  Average  extended  range  length  (m)  for  adult  Clethrionomys  garner i 

(red-backed  vole)  on  small  mammal  grids  during  saraule  period  '  5. 
May  18-26,  1975,  for  RBOSP 


Grid 

Vegetation  type 

MALE 

Std  . 

n  Average  Bin? or 

PE  HADE 

Std. 

n  Average  Error 

ALL  ADULTS 

Std  . 

n  Average  E^ror 

* 

A 

Gr  e  as  e  w  o  o  d  -  s  ag  a  1 ;  rush 

0 

0 

0 

B 

Pinyon- juniper  ( south 

slope) 

0 

0 

0 

C 

Pinyon- juniper  (north 

slope) 

0 

0 

0 

D 

Sagebrush 

0 

0 

o 

77 

J-J 

Mixed,  brush 

0 

0 

0 

P 

Douglas  fir 

1  56.0 

0 

1  56.0 

G 

Aspen 

0 

0 

0 

SUMMARY— ALL  GRIDS  1  56.0  0  1  56.0 


v 
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Table  3-7-163  Average  extended  range  length  (m)  for  adult  Clethrionomys  gapperi 

(red-backed  vole)  on  email  mammal  grids  during  sample  period  5, 
Sept.  31 -Oct.  4,  1975,  for  RBOSP 


Grid 

Vegetation  tyne 

n 

MALE 

Average 

Std . 
Error 

PE  MALE 

Std. 

n  Average  Error 

n 

ALL  ADULTS 

Std  . 

Aver an e  Error 

A 

Gr eas  ewo  od -s  ag  ebrush 

0 

0 

0 

3 

Piny on- juniper 

(south  slope) 

0 

0 

0 

C 

Piny on- juniper 

(north  slope) 

0 

0 

0 

3 

Sagebrush 

0 

0 

0 

E 

Mixed  brush. 

0 

0 

0 

P 

Douglas  fir 

0 

1  56.0 

1 

56.0 

G 

Aspen 

0 

0 

0 

SUMMARY- 

-ALL  GRIDS 

0 

1  56.0 

1 

56.0 

v 
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Table  3-7-169  Average  live  weights  (gm)  for  adult  Clethrionomvs  ganperi  (red-backed  vole) 

on  all  small  mammal  grids  during  sample  period  j.  May  18-26.  1 975 
for  RBOSP  '  ’ 


Grid. 

Vegetation  type 

n 

MADE 

Std. 

Average  Error 

n. 

FEMIE 

Std. 

Average  Error 

n 

ALL  ADULTS 

Std. 

Avena.ge  Error* 

1 

Bottomland,  meadow 

0 

0 

0 

2 

Sagebrush 

0 

0 

0 

3 

Rabbit brush 

0 

0 

o 

4 

Pinyon-  juniper /mixed,  brush 

0 

0 

0 

5 

Mixed  brush 

0 

0 

o 

6 

Pinyon- junippr/sagebrush 

0 

0 

0 

7 

Upland  meadow 

0 

0 

o 

A 

Greasewood -sagebrush 

0 

0 

o 

■  B 

Pinyon- juniper  (south  slope) 

0 

• 

0 

0 

C 

Piny on- juniper  (north  slope) 

0 

0 

0 

D 

Sagebrush 

0 

0 

o 

E 

Mixed  brush 

0 

0 

o 

E 

Douglas  fir 

8 

21.4  0.8 

8 

19.1 

1  .2 

16 

20.3  0.8 

G 

Aspen. 

7 

17.7  1.0 

9 

18.1 

1  .2 

16 

17.9  0.8 

SUMMARY — ALL  GRIDS 

15 

19.7  0.8 

17 

18,6 

0.8 

32 

19.1  0.6 

\ 


\ 


' 


Table  3-7-170  Average  live  weights  (gra)  for  adult  Clethrionomys  garperi  (red-baekcd  vole') 

on  all  small  mammal  grids  during  sample  period  4,  July  25-30,  1975,  . 
for  RBOSP 


Grid. 

Vegetation  type 

n 

MAZE 

Std . 

Average  Error 

n 

PE  MAI 

Average 

■ 

.115 

Std. 

:  Error 

n 

ALL  ADULTS 

Std. 

Average  Error 

1 

Bo 1 1 omland.  me  ad  ow 

0 

0 

'  0 

2 

Sagebrush 

0 

0 

0 

3 

Rabbit brush 

0 

0 

0 

A 

P  iny  on  -juniper/ m  ixed.  brush 

0 

0 

0 

5 

Mixed,  brush 

0 

0 

0 

S 

Pinyon-  juniper/ sagebriish 

0 

0 

0 

7 

Upland,  meadow 

0 

0 

0 

A 

Greasowood-s agebrush 

0 

0 

0 

13 

Pinyon- juniper  (south  slope) 

0 

0 

0 

C 

Pinyon- juniper  (north  slone) 

0 

0 

0 

D 

Sagebrush 

0 

0 

0 

E 

Mixed  brush 

0 

0 

0 

F 

Douglas  fir 

2 

16.5  5.5 

9 

22.3 

1  .4 

11 

21  .3 

1.6 

a 

Aspen 

4 

18.5  2.2 

8 

25.1 

2.2 

12 

22.9 

1  .9 

SUMMARY— All  GRIDS 

6 

17.8  2.0 

17 

23.6 

1 .3 

23 

99  -1 

£-  i—  0  1 

1.2 

\ 


Table  3-7-171 


Average  live  weights  (gm)  for  adult  Clethrionomys  gapperi  (red -bached  vole) 
on  all  small  mammal  grids  during  sample  period  5,  Sept.  bi-Oct.  4,1975, 
for  RBOSP 


G-rid 

Vegetation  type 

n 

MALE 

Average 

Std . 
Error 

EE  MALE 

n.  Average 

Std. 

Error 

ALL  ADULTS 

Std. 

n  Average  Error 

1 

Bottomland  meadow 

0 

0 

0 

2 

Sagebrush 

0 

0 

■  0 

3 

Rabbitbrush 

0 

0 

0 

4 

Pinyon- juniper/mixed,  brush 

0 

0 

0 

5 

Mixed  brush 

0 

0 

0 

6 

Pinyon-  juniper/ sagebrush 

0 

0 

0 

7 

Upland  meadow 

0 

t 

0 

0 

/* 

1  . 

Gr  e  as  ewo  o  d  ~s ag  e  brus h 

0 

0 

0 

B 

Pinyon- juniper  (south  slope) 

0 

0 

0 

G 

Pinyon- juniper  (north  slope) 

0 

0 

0 

D 

Sagebrush 

0 

0 

u 

E 

Mixed,  brush 

0 

0 

0 

P 

Douglas  fir 

1 

11.0 

3 

17.7 

3.4 

4  16.0  2.9 

G 

Aspen 

4 

13.3 

0.9 

5 

12.6 

0.7 

9  13.1  0.6 

SUMMARY— ALB  GRIDS 

5 

13.2 

0.9 

8 

14.5 

1.5 

13  14.0  1.0 

.■atA.’SCt. 


c\itc\'3-mvoc~-  <4fqoP,  HPh 


Table  3-7-172 


Summary  of  trapping  results  for  Microtus  montanus  (montane  vole) 
on  all  small  mammal  grids  durin.g  sample  period  1,  October  19-24,  1974, 
for  RBOSP 


G-rid  Vegetation  type 

1  Bottomland  meadow 
Sagebrush. 

Rabbit brush 

P.inyon- juniper/ mixed  brush. 
Mixed,  brush 

Pinyon- juniper/s agebrush 
Upland  meadow 
Cr3?  e  a  s  e w  o  o  d - s  ag e brus  h 
Piny on- juniper  (south  slope) 
Pinyon- juniper  (north  slope) 
Sagebrush 
Mixed  brush 
Douglas  fir 


-**  Proportion  Captured. 


ivid.uals  Captured. 

■  100  Trap  Nights 

Relative 

Abund.on.ee. 

Adul 

'  LI 

J? 

Juver 

M 

iilo 

7p 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0  .00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.15 

100.0 

1  .00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  0ne  trap  baited  and.  set 

**  (#  of  individuals  of  c-ach  species  / 


for  24  hours 

of  individuals  of  all  species)  X  100 
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Table  3-7-173  Summary  of  trapping  results  for  Mlcrotus  m on t anus  (montane  vole) 

on  all  small  mammal  grids  during  sample  period  2,  December  7-12,  1974, 
for  RBOSP 


Grid 

Vegetation  type 

* 

jr  Individuals  Captured 
Per  100  Trap  Eights 

x-x-  Proportion 
Relative  Adult 

Abun.dan.ce  M  E 

Captured 

Juvenile 

M  P 

1 

Bottomland  meadow 

2.42 

80.0 

0.50 

0.50 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbi thrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

Pinyon- juniper/mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Pinyon- juniper/s agebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Gr  e  as  e wo  o  d - s  ag  ebrush 

0.61 

20.0 

0.00 

1  .00 

0.00 

0.00 

B 

Pinyon- juniper  (south  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

G 

Pinyon- juniper  (north,  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed,  brush. 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited  and.  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 
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Table  3-7-174  Summary  of  trapping  results  for  Microtus  montanus  (montane  vole) 

on  all  small  mammal  grids  during  sample  period.  3,  May  18-26,  1975, 
for  RBOSP 


dr  id 

Vegetation  type 

-X- 

■//  Individuals  Captured. 
Per  100  Trap  Nights 

** 

Relative 
Abund  an.c  e 

Pronortion 

Adult 

M  E 

Captured 

Juvenile 

M  E  ‘ 

1 

Bottomland,  meadow 

1 .21 

100.0 

0.50 

0.50 

0.00 

0.00 

2 

Sagebrush 

C.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbit brush 

0.00 

0.0 

0.00 

0.00 

o:oo 

0.00 

4 

Pinyon- juniper/mixed  brush 

1  0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Pinyon- juniper/s agebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Greasewood -sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Piny on- juniper  (south  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

C 

Pinyon- juniper  (north  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Douglan  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited  and  set  for  24  hours 

**  (#  of  individuals  of  each  spec'ies  /  •//  of  individuals  of  all  species)  X  100 


\ 


_ 
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Table  3-7-175  Summary  of  trapping  results  for  Microtus  montanus  (montane  vole) 

on  all  small  mammal  grids  during  sample  period  4,  July  25-30,  1975 
for  RB03P  ’ 


Grid 

Vegetation  type 

* 

#  Individuals  Captured 
Per  100  Trap  Rights 

#* 

Relative 
Abund  anc  e 

Proportion 

Adult 

M  E 

On.  stared 

Juvenile 

K  E 

1 

Bottomland  meadow 

1  .01 

07.0 

0.00  1.00 

0.00 

0.00 

9 

i— 

Sagebrush. 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

3 

Rabbitbrush 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

4 

Pinyon- juniper/mixed  brush 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.0 

0.00  0.00 

0 . 00 

0 . 00 

6 

Pinyon- juniper/s agebnish 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00  0.00 

0 . 00 

0.00 

A 

Greas  ev/ood  -sagebrush 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

B 

Pinyon- juniper  (south  slope) 

0.15 

13.0 

1.00  0.00 

0.00 

0.00 

C 

Pinyon- juniper  (north  slope) 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00  0.00 

0.00 

0.00 

E 

Mixed  brush 

0.00 

0.0 

0.00  0.00 

.0.00 

0.00 

E 

Douglas  fir 

0.00 

0.0 

0.00  0.00 

0 . 00 

0.00 

G 

Aspen 

0.00 

0.0 

0.00  0.00 

■o.oo 

0.00 

*  1 

trap  night  =  one  trap  baited  and 

set 

for  24  hours 

** 

(#  of  individuals  of  each  species 

/  # 

of  individuals  of  all  species) 

X  100 

v 


' 
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Table  3-7-176  Average  live  weights  (gin)  for  adult  Microtus  montanus  (montane  vole) 

on  all  small  mammal  grids  during  sample  period  3,'  fclay  13-26,  1975, 
for  RBOSP 


MADE 

REMADE 

ADD  ADEEMS 

Std  . 

Std. 

Std  . 

Grid 

Vegetation  type 

n 

Average 

Error 

n  Average  Error 

n. 

Average  Error 

1 

Bottomland  meadow 

1 

29.0 

1  30.0 

'  2 

29.5  0.5 

2 

Sagebrush 

0 

0 

0 

r? 

3 

Rabbitbrush 

0 

0 

0 

/ 

Pin  yon-  juniper/mixed,  brush 

0 

0 

0 

5 

Mixed  brush 

0 

0 

0 

6 

Piny  on- j un ip  e r / s ag c br us  h 

0 

0 

0 

7 

Upland,  meadow 

0 

0 

0 

A 

Ureas  ewood.-s  agebrush 

0 

0 

0 

B 

Pinyon- juniper  (south  slope) 

0 

0 

0 

G 

Piny on- juniper  (north  slope) 

0 

0 

0 

D 

Sagebrush 

0 

0 

0 

B 

Mixed  brush 

0 

0 

0 

B 

Douglas  fir 

0 

0 

0 

a 

Aspen 

0 

0 

0 

SUMMARY — AIL  GRIDS 

1 

29.0 

1  30.0 

o 

C— 

29.5  0.5 

% 


,**»*S»  -7 
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Table  3-7-177 


Average  live  weights  (gm)  for  adult  Mic rotas  m on t anus  (montane 
on  all  small  mammal  grids  during  sample  period  4,  July  25-30 
for  RBOSP  "  ’ 


vole) 

1975, 


MALE 

FEMALE 

ALL  ADULTS 

Grid 

Vegetation  type 

Std. 

n  Average  Error 

Std. 

n  Average  Error 

Std . 

n  Average  Error 

1  Bottomland  meadow 

2  Sagebrush 

3  Rabbitbrush 

4  Pinyon- juniper /mixed  brush 

5  Mixed  brush 

S  Pinyon- juniper/s agebrush 

7  Upland  meadov; 

A  Grcasewood-pagebrush 

B  Pinyon- juniper  (south  slope) 

C  Pinyon- juniper  (north  slope) 

D  Sagebrush 

E  Mixed  brush 

P  Douglas  fir 

C-  Aspen 


0 

0 

0 

0 

0 

0  * 

0 

0 

1  18.0 
0 
0 
0 
0 
0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

-|  18.0 
0 
0 
0 
0 
0 


SUMMARY — ALL  GRIDS 


1  18.0  0 


1  18.0 


✓ 
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Table  3-7-173  Summary  of  trapping  results  for  Hie  rotas  lon.gioa.udus  (long-tailed  vole) 

on  all  small  mammal  grids  during  sample  period  1,  October  19-24,  1974, 
for  RBOSP 


-)(-  'A' 

Proportion. 

Captured 

V- 

Individuals  Captured  Relative 

Adult 

Juvoi 

lile 

Grid 

Vegetation  type 

Per  100  Trap  High 

to  Abundan.ce 

M 

p 

T(  T 

i-i 

p 

1 

Bottomland  meadow 

0.00 

0.0 

0.00 

0.00 

o.  on 

0.00 

2 

Sagebrush. 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

Rabbit brush 

1  0.61 

21.2 

1 .00 

0.00 

0.00 

0.00 

4 

Piny on- juniper /mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.0 

o.oc 

0.00 

0.00 

0 . 00 

6 

Piny on- juniper /sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

' Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Greasewood -sagebrush 

2.26 

73.0 

0.00 

0.20 

0.00 

0.00 

B 

Pinyon- juniper  ( south  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

C 

Piny on- juniper  (north  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0,00 

0.00 

0.00 

0.00 

E 

Mixed  brush 

0.00 

0.0 

0,00 

0.00 

0,00 

0.00 

E 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1 

trap  night  =  one  trap  baited  and. 

s 

et  for  24  hours 

of  all  species) 

** 

(#  of  individuals  of  each  species 

/ 

#  of  individuals 

X  100 

v 
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Table  3-7-179  Summary  of  trapping  results  for  Microtug  longicaudus  (long-tailed  vole) 

on  all  small  mammal  grids  during  sample  period  2,  'December  7-12,  1974, 
for  R30SP 


Grid. 

Vegetation  type 

#  Individuals  Captured. 
Per  100  Tran  Bights 

Relative 

Abundance 

Proportion 

Adult 

H  P 

Captured 

Juvenile 

M  P 

1 

Bottomland  meadow 

,  0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

C. . 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbitbrush 

2.42 

40.0 

0.30 

0.30 

0.00 

0 . 00 

4 

Pinyon- juniper /mixed  brush 

0.00 

0.0 

0.00 

0.00 

'  0.00 

0.00 

5 

Mixed,  brush 

0.00 

0.0 

0.00 

0 . 00 

0.00 

0.00 

6 

Pinyon- juniper /sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Gr  e  as  ew  o  o  d  -  s  ag  o  b  rush 

3 . 64  . 

60.0 

0.83 

0.17  - 

0.00 

0.00 

B 

Pinyon- juniper  (south  slope) 

0.00 

0.0 

0.00 

0 . 00 

0.00 

0.00 

C 

Pinyon- juniper  (north  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

U .  00 

D  • 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3? 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited  and  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 


v 


Table  3-7-100 


longica.udu 


Summary  of  trapping  results  for  Microtus 
on  all  small  mammal  grids  during  sample  period, 
for 


(long-tailed  vole) 
May  13-26,  1975, 


Grid 

Vegetation  typo 

-X* 

#  Individuals  Captured 
Per  100  Tra,u  Rights 

-X--X- 

Relative 
Abund  auc e 

Pro'oortion 

Adult 

H  P- 

Captured 

Juvenile 

H  P 

1 

Bottomland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

r> 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbit brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

Pinyon- juniper/mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Pinyon- juniper/ sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

CO 

1 

7 

Upland  meadow 

0.00 

0.0 

•0.00 

0.00 

0.00 

0.00 

■^J 

1 

A 

Gr  e  a  s  e  wo  o  d - s  ag e b r us h 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

-£» 

CO 

B 

Pinyon- juniper  (sotith  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

CO 

C 

Piny on- juniper  (north  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7? 

Mixed  brush 

0,30 

100.0 

1  .00 

0.00 

0,00 

0.00 

F 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

1  trap  night  =  one 
(#  of  individuals 


trap  ba.it  ed  and.  set 
of  ea,ch  species  /  # 


for  24  hours 
of  individuals 


of  all  species)  X  100 


WI>W»' 


H£b*d 


Ut> 


r^iftrfc-v. 


Table 

3-7-101  Summary  of  trapping 
on  all  small  mammal 
for  RBOSP 

results  for  Microtus  longicaudus  (ion 
grids  during  sample  period  4,  July  25 

g-tailed  vole) 
-30,  1975, 

Grid 

Vegetation  type 

#  Individuals  Captured 
Per  100  Trap  Rights 

7V  'A* 

Relative 
Abund  anc  e 

Proportion 

Adult 

M  P 

Captured 

Juvenile 

M  P 

1 

Eottomlan.d  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbitbrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

Pinyon- juniner /mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00  ■ 

5 

Mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

■  6 

Pinyon- juniper/ sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

oo 

1 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.  00 

0.00 

^1 

1 

A 

Gre as ewood -sagebrush 

0.15 

50.0 

0.00 

1  .00 

0,00 

0.00 

-> 

CO 

B 

Pinyon- juniper  (south  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

VO 

C 

Pinyon- juniuer  (north  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed  brush 

0.15 

50.0 

0.00 

1.00 

0.00 

0.00 

P 

Douglas  fir 

0.00 

0.0 

0.00 

0.00  • 

0.00 

0.00 

G 

Aspon 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited  and  set  for  24  hours 

(#  of  individuals  of  each  species  /  of  individuals  of  all  species) 


100 


■-'»■  11  w 


? 


3-7-440 


.  n  iTiirrf  ,ti-'-^-^'  ■  -— '  *«  ■■  ■* 


Table  3-7-102 


Summary 
on  all  ; 


of  trapping 
small  mammal 


results  for  Micro tus  longicaudus  (long-tailed  vole) 


grids  during  sample  period 


5, 


ept.  31 -Oct .  4,  1975, 


’or  RBOSP 


Pronortion  Capture d 


1  Bottomland,  meadow 

2  Sagebrush 

5  Rabb it Brush 

4  Pinyon- juniper/mixed  Brush 

5  Mixed  brush 

6  P  iny  on-  j  un  ip  e  r  /  s  agebrus  h. 

7  Upland  meadow 

A  Ur  ease  wood  -sagebrush. 

B  Pinyon- juniper  (south  slope 

C  Pinyon- juniper  (north  slope 

D  Sagebrush 

E  Mixed  brush 

E  Douglas  fir 

G  Aspen 


Individuals  Captured. 
Per  100  Iran  Night; 

0.00 
0.00 
0.61 
0.00 
0.00 
0.00 
0.00 
1 .50 
0.00 
0.00 
0.00 
0.30 
0.33 
0.98 


Relative 

Abundance 


Adult 


Juvenile 

M  151 


0.0 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

16.3 

0.00 

0.00 

1  .00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

40.4 

— 

- 

- 

- 

0.0 

C.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0  .0 

0.00 

0.00 

0,00 

0.00 

8.1 

1  .00 

0.00 

0.00 

0.00 

8.8 

0.00 

1.00 

0.00 

0 . 00 

26.4 

1.00 

0.00 

0.00 

0.00 

* 

-x-x- 


1 


trap  night  =  one  trap  baited,  and.  set  for  24  hours 
(#  of  individuals  of  each  species  /  #  of  individuals ^of  all 
Positive  sex  identification  could  not  be  made  in  the  field 


species)  X 


100 


i 


. 


CO 

I 

I 

-> 

-p* 


isntiaiiteia  mUM  m 


9 


iimwrnmm 


■mm t 


. . . . . 


->.€ 


iiV.r*^i^flli''ri.  r  rm. 


Table  3-7-103 


1 

2 


3 


4 

5 

6 

7 

A 

B 

C 

D 

E 


1’ 

G 


Average  live  weights  (gm)  -for  rdr.lt  Hiorotus  hn  .ica.uduo  (long-tailed,  vole) 
on  all  small  mammal  grids  during  sample  period  3,  hay  18-26,  1975, 


for  RBOSP 


MALE 

EE  HALE 

ALL  ADULTS 

Grid. 

Vegetation  type 

Std  . 

n  Average  Error 

Std. 

n  Average  Error 

Std . 

n  Average  Error 

Bottomland,  meadow 
Sagebrush 
Rabbit brush 

P  iny  on  -  j  un  iper/mixed  bru  s  h. 
Ilixed.  brush 

P iny on- j un iper/ sage hr us  h 
Upland,  meadow 
Ureas  ewood-s  agebrush 
P inyon- j un in e r  (south 
Piny  on  -  j  imip  or  (north 
Sagebrush. 

Mixed,  brush 
Douglas  f ir 
A  seen 


slope 

slope 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0 

0 


23.5  5.5 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 


R 


SUIMARY--ALL  GRIDS 


9 

<L 


23.5 


5 . 5 


0 


23.5 


5 . 5 


« 


- 


M 


r>^ 

* 


A 


_ 


CO 

I 

*■0 

I 


u> 


n  nf i  11 


UMiflMHTiwMi 


.  . . mil  in . -  ■  -  -  ■  --■  -»  ...  . 


Table  3-7-135 


Grid 


Average  live  weights  (gm)  lor. adult  Hicrotua  longicffltos  (long-tailed  vole) 
on  ni T  Email  mammal  grids  during  sample  period  5,  ^ept.  ^1-Ocu.  4,UO, 


c*J-  A 
O  UO  # 


Std . 


Vegetation  Type 


n  Average  flrror  n  Average  llrrcr 


Std  . 

n  Average  Error 


1  Bottomland  meadow 

2  Sagebrush 

3  Rabbitbrush 

4  Pinyon- juniper/ mixed  brush 

5  Mixed  brush 

6  Piny on- j uniper/s  agebrus h 

7  Upland  meadow 

A  Gr e as ewood -sagebrush 

•B  Pinyon- juniper  (south,  slope) 

0  Pinyon- juniper  (north  slope) 

D  Saga brush 

B  Mixed*  brush 

P  Douglas  fir 

G  Aspen 

ci+TTTTTATrV _ ATiTi  GlII'US 


0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

2 

0 

3 


26.0 

15.5  2.5 

17.0  0.6 


0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

1 

0 


0 

0 

0 

0 

0 

0 

0 


21 .3 


22.0 


A  Cl 


0.3 

4 

22.  5 

1.2 

0 

0 

0 

2 

15.5 

2.5 

1 

22.0 

3 

17.0 

0.6 

0.3 

10 

19  .4 

1  .2 

.17 1 7ty“A~£ 


f 


Food  categories  (%  composition) 


Vertebrates 


Greasewood-Sagebrush 

No  individuals  captured 


Pinyon-juniper  (south  slope) 

No  individuals  captured 


Pinyon-juniper  (north  slope) 

No  individuals  captured 

Saqebrush 

No  individuals  captured 
Mixed  Brush 

No  individuals  captured 


Aspen 

December,  1974 
May,  1975 
July,  1975 
October,  1975 


fa>i  ,i„-,.i,Wl.^ .mUA******* 


Table  3-7-187  Summary  of  trapping  results  for  lagurus  curtatus  (sagebrush  vole) 

on  all  small  mammal  grids  during  sample  period  1,  October  19-24,  1974, 
for  RBOSP 


Grid 

Vegetation  type 

■>s* 

#  Individuals  Captured 
Per  100  Trap  Nights 

** 

Relative 
Abund  arc  o 

Prone 

Adul 

M 

irtion 
.  ~C 

F 

Captured 
Juvenile 
?•[  1? 

1 

Bottomland  meadow 

1.21 

61.7 

0.50 

0.50  . 

0.00 

0.00 

2 

Sagebrush 

,  0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbi thrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

Pinyon- juniper/mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

5 

Mixed  brusli 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Pinyon-  j  uniper  /s  agebrush. 

0.00 

0.0 

0 .  ou 

J.00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Greas ewood -s agebrush 

0,00 

0.0 

0.00 

0 . 00 

0 . 00 

0 . 00 

B 

Pinyon- juniper  (south,  slope) 

0.00 

0.0 

0.00 

0.00 

0 . 00 

0 . 00 

G 

Pinyon- juniper  (north,  slope) 

0.00 

0.0 

0 . 00 

0.00 

0.00 

0 . 00 

D 

Sagebrush 

0.45 

23.0 

0.33 

0 . 67 

0 . 00 

0 . 00 

•  E  • 

Mixed  brush 

0.30 

15.3 

0.50 

0.50 

0.00 

0.00 

E 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0 . 00 

0 . 00 

*  1  trap  night  =  one  trap  baited  and  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  7  of  individuals  of  all  species)  Z  100 


f 


1 

| 

4 

1 


_ 


j 


Table  3-7-138  Summary  of  trapping  results  for  Lagurus  curtatus  (sagebrush  vole) 

on  all  small  mammal  grids  during  sample  period  2,  December  7-12,  1974, 
for  RBOSP 


Grid 

Vegetation  tyre 

#  Individuals  Captured 
Per  100  Tran  Mights 

Relative 
Abund anc  e 

Pro. portion 

Adult 

LI  P 

Cantu 

Juvon 

LI 

red 

11 0 
*~\ 

1 

B o 1 1 oral and  mead ow 

1  .02 

50.0 

0.67 

0.33 

0 . 00 

0 . 00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

3 

Rabbi thrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

Pinyon- juniper /nixed  brush 

0.00 

c.o  . 

0.00 

0.00 

0.00 

0 . 00 

5 

Mixed  brush 

0.61 

16.7 

1.00 

0.00 

0.00 

0.00 

6 

P in  yon- j  un in  e r / s agebrus h 

0.00 

0.0 

0.00 

0 . 00 

0.00 

0 . 00 

7 

Uoland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

A 

Greasev/ood -sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Pinvon- juniper  (south  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

G 

Pinyon- juniper  (north  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

D 

Sagebrush 

1 .21 

33.3 

1  .00 

0.00 

0.00 

0.00 

T7> 

1J 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

1? 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited  and  set  for  24  hours 

'**  (jf  of  individuals  of  each,  species  /  #  of  individuals  of  all  species)  X  100 


-’-inm  min— wimh'immi 


— ~ — 


Table  3-7-13?  Summary  of  trapping  results  for  la, gurus  curtatus  (sagebrush  vole) 

on  all  small  mammal  grids  during  sample  period  3,  May  18-26,  1973, 
for  RBOSP 


Grid 

Vegetation  tyre 

■X~ 

7  Individuals  Captured 
Per  100  Trap  Nights 

X'  ~x~ 

Relative 
Alund  anc’e 

Proportion 

Adu.lt 

II  3? 

Captured 

Juvenile 

H  F 

1 

Bo'ttomland  mead  oxi 

0.00 

0.0 

0.00  0.00 

0.00  0.00 

p 

Sagebrush 

0.00 

0.0 

0.00  0.00 

0.00  0.00 

3 

Rabbi thrush 

0.00 

0.0 

0.00  0.00 

0.00  0.00 

to 

1 

4 

Pinyon- juniper/mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

1 

5 

Mixed  brush 

0.00 

C.O 

'  0.00 

0.00 

0.00 

0 . 00 

4* 

4* 

6 

Pinyon- juniper/s agebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Greasev/ood -sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Pinyon- juniper  ( south 

slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

c 

Pinyon- juniper  (north. 

slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.30 

28.6 

0.50 

0.50 

0.00 

0.00 

E 

Mixed  brush 

0.75 

71.4 

0.40 

0.60 

0.00 

0.00 

F 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

G 

Aspen 

0.00 

0.0 

0.00 

0 . 00 

0.00 

0 . 00 

*  1  ttap  night  =  one  trap  baited  and  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 


3-7-443 


Table  S-T-lDC  Summary  of  trapping  results  for  La  gurus  curta  bus  (sagebrush,  vole) 

on  all  small  mammal  grids  during  sample  period  4,  July  25-30,  1975, 
for  RBOSP 


Grid 

Vegetation,  type 

-X- 

#  Individuals  Captured 
Per  100  Trap  Nights 

** 

Relative 
Abund  anc e 

Proportion 

Adu.lt 

M  F 

Captured 

Juvenile 

M  P 

1 

Bottomland,  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

2 

Sagebrush 

0.00 

,0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbitbrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

.  4 

Pinyon- juniper /mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Pinyon- juniper/ s  agebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

G-reasewood-sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Pinyon- juniper  ^south  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0 

Pinyon- juniper  (north  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.15 

33 . 3 

0.00 

1  .00 

0.00 

n .  00 

E 

Mixed  brush 

0.30 

'  66.7 

0.50 

0.50 

0.00 

0 . 00 

E 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

*  1  trap  night  =  one  trap  baited  and  set  for  24  hours 

**  (#  of  individuals  of  -each  species  /  #  of  individuals  of  all  species)  X  100 


v 


* 


Table  3-7-191  Summary  of  trapping  results  for  1.?, gurus  cur  tat  us  (sagebrush  vole) 

on  all  small  mammal  grids  during  sample  period  5,  Sept.  31 -Oct.  4,  1975, 
for  RB03P 


Grid. 

Vegetation  type 

-x- 

#  Individuals  Captured 
Per  100  Trap  Rights 

-X* ** 

Relative 
Abund  anc  e 

Proportion 

Adult 

I!  E 

Captured 

J'uvenil  e 

H  E 

1 

Bottomland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3 

Rabbit brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

.  4 

Pinyon- juniper/mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Pinyon- juniper/s agebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

7 

Upland  mead  ow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Greasewood -sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

B 

Pinyon- juniper  ( south  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

G 

Pinyon- juniper  (north  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

3) 

Sagebrush 

0.30 

40.0 

1.00 

0.00 

0.00 

0 . 00 

E 

Mixed  brush 

0.45 

60.0 

0.33 

0.67 

0.00 

0.00 

E 

Douglas  fir 

0*00 

0.0 

0.00 

0.00 

0.00 

0.00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited  and  set  for  24  hours 

**  (#  of  individuals  of -each  species  /  #  of  individuals  of  all  species)  X  100 


. 


Table  3-7-192  Average  live  weights  (gm)  Tor  adult  Lagurus  cur  tat  us  (sagebrush,  vole) 

oil  all  small  mammal  grids  during  sample  period  ‘3,  Hay  18-26,  1975, 
for  RBOSP 


MADE 

FEMALE 

ALL  A3MJL 

TS 

Std . 

Std  . 

Std . 

Grid 

Vegetation  type 

n 

Average 

Error 

n 

Average  Error 

n. 

Average  ' 

Error 

1 

Bottomland  meadow 

0 

0 

0 

2 

Sagebrush 

0 

0 

0 

3 

Rabbit brush 

0 

0 

0 

4 

P inyon- j uniper /mixe d  brus h 

0 

0 

0 

5 

Mixed,  brush 

0 

0 

0 

6 

Piny  on- 3 unip  er / s  ag ebrus h 

0 

0 

0 

7 

Upland  meadow 

0 

0 

0 

A 

Grease wood -sagebrush 

0 

0 

0 

B 

Pinyon- juniper  (south  slope) 

0 

0 

0 

C 

Piny on- juniper  (north  slope) 

0 

0 

0 

18.5 

1 .5 

D 

Sagebrush 

1 

17.0 

1 

20.0 

2 

ill 

Mixed  brush 

1 

17.0 

3 

21.7  1.2 

4 

20.5 

1  .4 

F 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

S UI-MARY' — -All  GRIDS 

2 

17.0 

0 

• 

0 

4 

21.3  0.9 

6 

19.0 

1.1 
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Table  3-7-193  Average  live  weight a  (gm)  for  adult  Lagurus  cur tat us  (sagebrush  vole) 

on  all  sma.ll  mammal  grids  during  s amnio  period  4,  July  25-30,  1975, 
for  RBOSP 


MATE 

FEMALE 

ALL  ADULTS 

Std  . 

Std. 

Std  . 

Grid 

Vegetation  tyoe 

n  Average  Error 

n 

Average  Error 

n  Average  Error 

1 

Sottomland  meadow 

0 

0 

•  0 

2 

Sagebrush 

0 

0 

0 

3 

Rabbitbrush 

0 

0 

0 

4 

Piny on- j uniper/mixe d  brush 

0 

0 

0 

5 

Mixed  brush 

0 

0 

0 

6 

Piny on- j unip  er / s ag  ebrus  h 

0 

0 

0 

7 

Upland  meadow 

0 

0 

0 

A 

Gr  oa.s  ewood  -sagebrush 

0 

0 

0 

B 

Piny on- juniper  (south  slope) 

0 

0 

0 

G 

Pinyon- juniper  (north  slope) 

'  0 

0 

0 

D 

Sagebrush 

0 

1 

20.0 

1  20.0 

E 

Mixed  brush 

1  17.0 

1 

22.0 

2  19.5  2.5 

E 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMMARY- -AIL  GRIDS 

1  17.0 

2 

21.0  1.0 

3  19.7  1.5 

V 
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Table 


3-7.-194 


Average  live  weights  (gm) 
on  all  small  mammal  grids 
for  E.BOSP 


for  adult  lagurus  curtatus  (sagebrush  vole) 
during  sample  period.'  5,  Sept.  31-0ct.  4,  1975, 


MAID 

FEMALE 

ALL  ADULTS 

Grid 

Vegetation  tyoe 

Std  . 

n  Average  Error 

*Std. 

n  Average  Error 

Std  . 

n  Average  Error 

1  Bottomland  meadow 

2  Sagebrush 

3  Rabbit brush 

4  Piny  on- juniper/ mixed  brush 

5  Mixed,  brush 

6  Pinyon- juniper/sagebrush 

7  Upland  meadow 

A  Greasewood.-sagebrush 

B  Pinyon- juniper  (south  slope) 

C  Piny on- juniper  (north  slope) 

I)  Sagebrush 

E  Mixed  brush 

P  Douglas  fir 

C-  Aspen 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  16.5  5.5 

1  19.0 
0 
0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  18.5  1.5 

0 
0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2  16.5  5.5 

5  10.7  0.9 

0 
0 


SUMMARY — ALL  GRIDS 


3  17,3  2.2  2  18.5  1  .5  5  17.8  1  .3 


v 
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Table  3-7-195  Summary  of  trapping  results  for  Perognathus  anache  (apache  pocket  mouse) 

on  all  small  mammal  grids  during  sample  period.'  V,  May  18-26,  1975, 
for  RBOSP 


Grid. 

Vegetation  type 

-X- 

#  Individuals  Captured 
Per  100  Trap  Nights 

** 

Relative 
Abund  ance 

Proportion 

Adult 

m  r 

Captured 

Juvenile 

M  P 

1 

Bottomland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Rabbit brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

Piny  on-  juniper  /mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

Piny on- juniper/ s  agebrush 

1  .21 

100.0 

1  .00 

0.00 

0.00 

0.00 

7 

Upland  meadow 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Gr e  as  ewo od -s  age brus h 

t  .00 

0.0 

o.co 

0.00 

0.00 

0.00 

B 

Piny on- juniper  (south  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

C 

Piny on- juniper  (north  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

P 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited,  and  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 


v 


♦ 
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Table  3-7-196  Summary  of  trapping  results  for  Perognathus  attache  (apache  pocket  mouse) 

on  all  small  mammal  grids  during  sample  period  4,  July  25-30,  1975, 
for  RT30SP 


Grid. 

Vegetation  type 

~X* ** 

#  Individuals  Captured 
Per  100  Trap  Nights 

*-> 

Relative 

Abundance 

Proportion 

Adult 

3  I'l  P 

Captured 

Juvenile 

M  P 

1 

Bottomland,  meadow 

0,00 

0.0 

0.00 

0.00 

0.00 

0.00 

2 

Sagebrush 

0.61 

50.0 

1 .00 

0.00 

0.00 

0.00 

3 

Rabbi thrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

4 

Piny  on- juniper /mixed,  brush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

5 

Mixed,  brush 

i  0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

6 

P  iny  on-  j  un  ip  e  r  /  s  ag  ebr  us  h 

0.61 

50.0 

0.00 

1.00 

0.00 

0.00 

7 

Upland.  mead.Qv; 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

A 

Greasewood -sagebrush 

0.00 

O.C 

0.00 

0.00 

0.00 

0.00 

B 

Piny on- juniper  (south  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

C 

Pinyon- juniper  (north  slope) 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

D 

Sagebrush 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

E 

Mixed  brush 

0.00 

0.0 

0.00 

0.00 

■o.oo 

0.00 

TP 

-L 

Douglas  fir 

0.00 

0.0 

0.00 

0.00 

0.00 

0 . 00 

G 

Aspen 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

*  1  trap  night  =  one  trap  baited  and.  set  for  24  hours 

**  (#  of  individuals  of  each  species  /  #  of  individuals  of  all  species)  X  100 


v 
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Table 


3-7-197 


Summary  of  trapping  results  for  Perognathus  apache  (apache  pocket  mouse) 
on  all  small  mammal  grids  during  sample  period  5,  Sept.  31-0ct.  4,  1975, 


Grid  Vegetation  type 


** 

#  Individuals  Captured  Relative 
Per  100  Trap  Rights  Abundance 


Proportion  Captured 

Adult  Juvenile 


1  Bottomland  meadow 

2  Sagebrush 

3  Rabb  it  or  us  h 

4  Piny on- juniper /mixed  brush 

5  Mixed  brush 

6  Piny on- juniper/s age brush 

.7  Upland  meadow 

A  Greas cwo od'-s agebrus h 

B  Piny on- juniper  (south  slope) 

C  Pinyon- juniper  (north  slope) 

-D  Sagebrush 

E  Mixed  brush 

P  Douglas  fir 

G  Aspen 


0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.61 

36 . 5 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.30 

18.1 

0.75 

45.3 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0.00 

0.0 

0, 

.00 

0, 

.00 

0, 

.00 

0, 

.00 

0, 

.00 

0, 

.00 

0, 

.00 

0, 

.00 

0, 

.00 

0, 

,00 

0, 

.00 

0, 

.00 

0, 

.00 

0, 

.00 

1 , 

.00 

0, 

.00 

0, 

,00 

0, 

,00 

0, 

.00 

0, 

.00 

0. 

,00 

0. 

,00 

0, 

.00 

0, 

,00 

0, 

,00 

0. 

,00 

0, 

,00 

0, 

,00 

0, 

,00 

1. 

.00 

0. 

,00 

0, 

,00 

0. 

,00 

0. 

,80 

0. 

,20 

0, 

,00 

0. 

,00 

0. 

,00 

0. 

,00 

0, 

,00 

0. 

,00 

0. 

,00 

0. 

,00 

0. 

,00 

0. 

,00 

0, 

,00 

0. 

,00 

0. 

,00 

0. 

00 

0. 

,00 

0. 

,00 

0. 

,00 

0. 

00 

0. 

,00 

0. 

00 

0, 

,00 

*  1  trap  night  =  one 

**  (#  of  individuals 


trap  baited,  and.  set  for  24  hours 

of  each  species  /  #  of  individuals  of  all  species) 


100 


V 
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Table  3-7-190  Average  live  weights  (gm)  for  adult  Perognathus  apache  (apache  pocket  mouse) 

on  all  small  mammal  grids  during  sample  period  3,'ilay  18-26,  1975, 
for  RBOSP 


MALE 

FEMALE 

ALL  ADULTS 

Std. 

Std. 

Std. 

Grid 

Vegetation  type 

n. 

Average  Error 

n  Average  Error 

n. 

Average  Error 

1 

Bottomland  meadow 

0 

0 

0 

2 

Sa.ge  brush 

0 

0 

0 

3 

Rabbi tbrush 

0 

0 

0 

A 

r 

Piny on- j  unipe r/m ixe  d  brush 

0 

0 

0 

5 

Mixed,  brush 

0 

0 

0 

6 

Piny  on-  j  un  ip  er /s  ag  e  brus  h 

2 

14.0  1.0 

0 

o 

C- 

14.0  1.0 

7 

Upland  meadow 

0 

0 

0 

A 

Gr  c  a  s  ewo  o  d  -  s  age  brus  h 

0 

0 

0 

3 

Piny on- juniper  (Gouth  slope) 

0 

0 

0 

G 

Piny on- juniper  (north  slope) 

0 

0 

0 

D 

Sagebrush 

0 

0 

0 

E 

Mixed  brush 

0 

0 

0 

F 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUI-3MARY — All  GRIDS  . 

2 

14.0  1.0 

0 

2 

14.0  1.0 

i 
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Table  3-7-199 


Weigl\ts  (??)  for  adult  Pcrofpatbuo  anache  (apache  rocket  mon-el 
for  RPOSP  mammal  grids  during  sample  period  4,  July  25-30,  1975, 


MALE 

FEMALE 

ALL  ADULTS 

Grid. 

Vegetation  type _ 

Std. 

_  n  Average  Error 

,  Std. 

n  Average  Error 

Std. 

_  n  Average  Error 

2 

3 

4 

5 

6 
7 
A 
B 
C 

,D 

E 

E 

Gr 


Bottomland  meadov. 

Sagebrush. 

Babbit brush 

Piny  on- j  un ip er / mixe d  brush 
Mixed  brush 

P iny on- j unip e  r/s  agebru s  h 
Upland  moad.ov; 

G-r  e  as  ei/o  0  d  -  s  agebrus  h 
Pinyon- juniper  ( south 
Piny  on- juniper  (north. 
Sagebrush 
Mixed  brush 
Douglas  fir 
Aspen 


slope 

slope 


0 

1  13.0 

0 

0  • 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 


10.0 


0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 


13.0 


10.0 


V 
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Table  3-7-200  Average  live  weights  (gin)  for  adult  Perognathus  apache  (apache  pocket  mouse) 

on  all  small  mammal  grids  during  sample  period  5,  Sept.  31 -Oct.  4,1975, 
for  RBOSP 


HA.  IE 

EE  MATE 

ALL  ADUI 

,TS 

Std . 

Std. 

Std  . 

Grid 

Vegetation  tyre 

‘n 

Average 

Error 

n 

Average 

Error 

n 

Average 

'  Irror 

1 

Bottomland,  meadow 

0 

0 

O 

2 

Sage  crush 

0 

0 

.0 

• 

3 

Rabbit brush 

0 

0 

0 

4 

i 

P  iny on-  juniper/  mine  d  hr  us  h. 

0 

0 

0 

5 

Mixed  brush 

0 

0 

0 

6 

Piny on- juniper/ sagebrush 

0 

0 

0 

• 

7 

Upland  meadow 

0 

1 

0 

0 

A 

Gr  e  as  ewo o  d - s  age b rush 

0 

2 

9.0 

1.0 

2 

9.0  . 

1  .0 

B 

Piny on- juniper  ( south  slope) 

0 

3 

9.3 

0.9 

3 

9.3 

0.9 

C 

Pinyon- juniper  (north  slope) 

0 

0 

0 

D 

Sagebrush 

•0 

0 

0 

E 

Mixed,  brush 

0 

0 

0 

E 

Douglas  fir 

0 

0 

0 

G 

Aspen 

0 

0 

0 

SUMMARY — ALL  GR-IDS 

0 

5 

9.2 

0.6 

5 

9.2 

• 

o 
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B.  Large  Mammals 


1.  Objectives  -  Large  mammal  investigations  are  designed  to  determine  the 
distribution  and  relative  abundance  of  mule  deer,  elk,  and  feral  horses  in  the 
vicinity  of  Tract  C-a  on  a  seasonal  basis.  Investigations  are  also  being  con¬ 
ducted  to  determine  relative  use  of  portions  of  the  study  area  during  seasonal 
movements  of  mule  deer.  The  purpose  of  this  report  is  to  present,  summarize, 
and  interpret  data  gathered  between  October,  1974  and  October,  1975. 


2.  Methods 


a.  Data  Collection  -  Several  methods  have  been  and  are  being  employed 
to  determine  large  mammal  use  of  the  area.  Aerial  surveys  are  being  conducted 
periodically  throughout  the  year  for  all  large  mammal  species.  Pellet  group 
counts  are  being  employed  to  aid  the  evaluation  of  mule  deer  use  of  the  area. 
During  periods  when  seasonal  movements  of  mule  deer  are  occurring,  aerial 
surveys  and  track  counts  are  being  conducted.  Sex  and  age  ratio  counts  were 
conducted  after  the  1974  deer  hunting  season.  General  field  observations  are 
also  recorded  during  field  activities.  Literature  pertinent  to  the  Piceance 
Basin  was  surveyed  and  new  information  is  reviewed  as  it  becomes  available. 
Procedures  have  been  described  in  the  First  Quarterly  Data  Report  (Ecology 
Consultants,  Inc.,  1975a)  and  modifications  of  the  procedures  have  been 
detailed  in  the  Third  and  Fourth  Quarterly  Data  Reports  (Ecology  Consultants, 
Inc.,  1975b,  1975c).  A  summary  of  the  procedures,  incorporating  all  such 
modifications  since  the  original  study  plan,  is  given  below. 


1)  Aerial  Surveys  -  Aerial  censuses  being  conducted  to  determine 
relative  distributional  abundance  of  mule  deer,  elk,  and  feral  horses  on  Tract 
C-a  and  surrounding  areas  employ  a  high-wing  Cessna  aircraft  designed- to  permit 
slow  flight  at  low  levels  above  the  ground.  The  plane  is  flown  along  stan¬ 
dardized  transects  (flight  paths)  within  the  range  of  120-136  km  (75-85  mi)  per 
hour  (indicated  air  speed)  at  an  altitude  ot  approximately  45.7  m  (150  ft)  above 
the  ground.  Due  to  the  varied  topography,  the  above-ground  altitude  varies 
slightly  within  transects;  however,  the  flight  paths,  speed,  and  altitude  of 
0  the  aircraft  are  duplicated  as  much  as  weather  conditions  permit. 
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Weather  conditions  are  of  such  a  variable  nature  that  perfect  flight  conditions 
are  not  possible  for  every  flight.  At  times,  the  weather  may  postpone  a  flight 
or  terminate  a  census  that  is  in  progress.  The  observer  makes  a  decision  if 
the  census  is  to  be  conducted  or  continued  after  consultation  with  the  pilot 
concerning  the  limitations  on  flight  caused  by  the  weather.  The  decision  is 
based  on  considerations  for  safety  of  the  observers  and  the  effectiveness  of 
the  survey.  The  level  of  effectiveness  of  the  survey  is  a  judgment  made  by 
the  observer  based  on  past  experience  in  conducting  censuses.  If  a  flight  is 
postponed  or  not  completed,  it  is  conducted  in  its  entirety  when  weather  con¬ 
ditions  become  more  favorable. 

Census  flights  are  conducted  at  approximately  two-week  intervals  from  late 
October  through  early  April  to  assess  the  mule  deer  populations  during  the 
winter  period.  Flights  conducted  bimonthly  during  the  summer  months  are 
intended  mainly  for  elk  and  feral  horse  observations, al though  all  species  of 
animals  observed  during  each  census  flight  are  recorded. 


^  Complete  coverage  of  the  area  of  investigation  is.  accomplished  by  19  north- 
south  transects.  The  flight  paths  parallel  each  other  at  approximately  0.81 
km  (0.5  mi)  intervals  east  of  Tract  C-a  and  1.6  km  (1.0  mi)  intervals  on  Tract 
C-a  and  to  its  west  (Figure  3-7-36  ).  More  intensive  coverage  is  applied  to 
the  east  of  the  tract  since  Baker  (1970)  identifies  this  region  as  a  major 
mule  deer  winter  concentration  area. 


The  aerial  censuses  conducted  to  the  east  of  Tract  C-a  survey  an  area  of 
approximately  16.1  km  (10.0  mi)  by  8.9  km  (5.5  mi).  The  boundaries  of  the 
area  are  Duck  Creek  on  the  north,  a  line  running  north  and  south  approximately 
0.5  mi  east  of  Duckett  Ranch  on  the  east,  Duckett  Ranch  on  the  south,  and  the 
eastern  boundary  of  Tract  C-a  on  the  west. 

The  remaining  eight  transects  survey  an  area  of  approximately  16.1  km  (10.0  mi) 
by  12.1  km  (7.5  mi).  The  boundaries  of  this  area  on  the  north  and  south  are 

extensions  of  the  northern  and  southern  boundaries  of  the  area  east  of  the 
tract.  The  eastern-most  transect  is  located  along  the  eastern  boundary  of  the 
^  tract  while  the  western-most  transect  is  along  the  north-south  section  lines 

immediately  east  of  Cathedral  bluffs. 
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The  preceding  describes  transects  flown  for  the  program  during  and  since  June, 
1975.  Flights  conducted  for  winter  counts  for  mule  deer  from  October,  1974 
through  April,  1975  covered  the  study  area  in  four  separate  but  adjacent  census 
areas,  while  elk  and  feral  horse  counts  were  conducted  less  intensively  over  a 
wider  area.  The  mule  deer,  elk,  and  feral  horse  counts  were  combined  and  modi¬ 
fied  as  described  in  the  preceding  paragraph  to  standardize  the  aerial  survey 
program.  A  description  of  each  census  area  surveyed  is  included  below, and  these 
areas  are  described  in  the  order  in  which  they  were  sampled  during  each  survey 
fl i ght. 


The  first  area  sampled  was  Tract  C-a  where  eight  transects  were  flown  (Figure 
3-7-37).  The  northern  boundary  was  delineated  by  the  ridge  above  Dry  Fork  of 
Corral  Gulch,  while  the  eastern,  southern,  and  western  boundaries  were  delineated 
by  the  respective  tract  boundaries.  The  first  transect  commenced  at  the  north¬ 
west  corner  of  the  census  area.  Odd-numbered  transects  were  flown  from  north 
to  south;  even-numbered  transects  were  flown  in  the  opposite  direction.  Each 
successive  flight  pass  was  flown  approximately  0.53  km  (0.33  mi)  east  of  the 
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extensions  of  transects  4  through  8  northward  to  Duck  Creek.  Sampling  began 
on  this  area  during  the  February  counts,  after  ECI  became  aware  that  84  Mesa 
was  being  considered  as  a  potential  processed-shale  disposal  site.  This  north 
census  area  was  considered  as  the  second  census  area. 


The  East  Census  Area  was  sampled  by  11  north-south  transects  spaced  at  approxi¬ 
mately  0.81  km  (0.5  mi)  intervals.  Such  spacing  permitted  coverage  of  a  large 
area  to  locate  deer  concentrations.  The  boundaries  of  the  area  were  Duck  Creek 
on  the  north,  a  line  running  south  from  a  point  approximately  0.40  km  (0.25  mi) 
upstream  from  the  confluence  of  Duck  Creek  and  Yellow  Creek  on  the  east,  Duckett 
Ranch  on  the  south,  and  the  eastern  boundary  of  Tract  C-a  on  the  west.  •  Transect 
1  commenced  on  the  northeast  corner  of  the  census  area;  each  successive  tran¬ 
sect  was  west  of  the  preceding  pass. 


The  fourth  area  sampled  was  located  west  of  Tract  C-a.  Four  north-south  tran¬ 
sects  commencing  on  the  southwest  corner,  successively  located  approximately 
0.81  km  east,  were  flown  within  the  following  boundaries:  north  fork  of  Big  ^ 
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Duck  Creek  on  the  north;  western  edge  of  Tract  C-a  on  the  east;  the  road  in 
Section  19,  T2S,  R99W  on  the  south;  and  the  section  line  1  mi  west  of  the  eastern 
R100W  boundary  on  the  west. 

The  West  Census  Area,  at  a  higher  elevation  than  the  East  Census  Area,  had 
greater  snow  accumulations  during  the  winter  period.  During  the  period  when 
mule  deer  winter  counts  were  flown  on  the  census  areas  described  above,  elk 
and  feral  horse  counts  were  conducted  at  bimonthly  intervals  over  the  tran¬ 
sects  shown  in  Figure  3-7-37  .  Elk  and  feral  horses  were  recorded,  however, 
whenever  they  were  observed  during  the  mule  deer  winter  counts.  The  modifi¬ 
cation  of  the  program  which  took  place  in  June,  1975,  served  to  standardize 
the  counts  so  that  the  same  transects  are  flown  for  each  survey  and  all  large 
mammals  observed  are  counted  and  recorded. 


To  permit  constant  observation  of  the  transect  area  along  the  flight  paths, 
portable  tape  recorders  are  used  to  record  information  during  the  survey.  All 
animals  seen  by  the  pilot  and  two  observers  (positioned  on  opposite  sides  of 
the  plane)  are  identified  to  species,  counted,  and  their  locations  noted.  The 
observers  communicate  with  each  other  and  the  pilot  when  necessary  to  confirm 
the  location  of  animals  observed.  When  possible,  information  on  age,  sex, 
activity  patterns, and  habitat  is  also  recorded  on  the  cass'ette  tape.  Immediately 
before  the  censuses  commence,  each  observer  identifies  the  category  of  data  to 
be  recorded  (e.g.,  Large  Mammal  Aerial  Census),  the  date,  area  to  be  surveyed, 
observer's  name  and  observation  position  in  the  aircraft,  the  name  and  position 
of  the  other  observer,  name  of  pilot, and  aircraft's  make  and  model  on  the  tape. 
Weather  conditions  such  as  temperature,  estimated  wind  speed  and  direction, 
and  estimated  cloud  cover  are  also  recorded.  The  time  is  recorded  at  the 
beginning  of  the  first  transect  and  at  the  end  of  the  last  transect  for  the 
census  area.  General  impressions  on  animal  distribution,  ground  cover- charac¬ 
teristics,  changing  weather  conditions,  light  and  spotting  conditions,  and 
flight  characteristics  are  recorded  at  appropriate  times  throughout  the  census 
flight.  Other  species  of  animals  (such  as  coyotes)  observed  incidentally  during 
the  aerial  surveys  are  also  noted  to  aid  in  the  evaluation  of  the  distribution 
of  these  species. 
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The  information  recorded  on  the  tape  is  transferred  by  each  observer  from  a 
transcript  onto  a  standard  data  form  (Figure  3-7-38  ).  Distribution  maps 
showing  locations  of  the  animals  observed  are  generated  at  the  same  time.  In¬ 
cidental  observations  are  recorded  on  Field  Observation  Sheets  (Figure  3-7-39  ). 
The  procedure  described  above  is  completed  as  soon  as  possible  upon  completion 
of  the  census  flight.  If  circumstances  should  occur  which  cause  a  delay  of 
over  14  days  or  if  another  flight  is  conducted  before  the  data  are  recorded  on 
the  data  forms  and  distribution  maps,  the  analyst  notes  such  a  delay  on  the 
forms  and  map. 


2)  Mule  Deer  Sex  and  Age  Ratios  -  To  provide  data  on  the  relative 
sex  and  age  structure  of  the  mule  deer  population  occurring  on  Tract  C-a  and 
surrounding  areas,  an  aerial  helicopter  survey  was  conducted  during  December, 
1974  to  determine  sex  and  age  classes.  During  the  flight,  one  observer  and  the 
helicopter  pilot  systematically  searched  Tract  C-a  and  adjacent  areas  for  mule 
deer.  Age, sex, and  location  of  deer  were  recorded  on  a  cassette  tape.  Other 
pertinent  information, such  as  date,  observer's  name,  weather  conditions,  etc., 
was  recorded  in  the  same  manner %as  during  the  mule  deer  winter  counts.  The 
data  were  later  transcribed  on  the  standard  data  form  (Figure  3-7-38  )  under 
the  same  constraints  as  described  for  the  mule  deer  winter  counts. 


Specific  techniques  for  designating  age  classes  were  discussed  with  Mr.  Richard 
Bartmann,  Colorado  Division  of  Wildlife,  Little  Hills  Experiment  Station.  Deer 
observed  were  classified  as  fawns,  bucks, or  does.  The  helicopter  sex  and  age 
counts  also  aided  in  the  determination  of  relative  distributional  abundance 
within  the  study  area. 


Tract  C-a,  the  West  Census  Area,  Stake  Springs  Draw, and  84  Mesa  were  intensively 
searched  during  the  helicopter  survey.  The  helicopter  was  flown  in  a  zig-zag 
pattern  along  topographic  features  in  a  manner  that  assured  effective  coverage 
of  the  study  area.  When  deer  were  spotted,  the  pilot  and  observer  worked  as  a 
team  to  count  and  classify  the  animals  accurately. 

3)  Mule  Deer  Migration  Movement  Study  -  Repetitive  observations 
during  the  period  when  migration  is  occurring  are  used  to  determine  relative 
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levels  of  use  of  areas  in  the  vicinity  of  Tract  C-a.  Visual  observations  are 
made  from  a  fixed-wing  aircraft  during  each  of  the  movement  periods  in  spring 
1975,  fall  1975,  and  spring  1976.  Weather  permitting,  seven  observational 
flights  are  conducted  every  other  day  for  a  2-week  period  during  each  of  these 
times.  The  timing  of  the  sequence  of  flights  will  attempt  to  encompass  the 
time  of  greatest  movement  activity.  To  a  considerable  extent,  this  activity 
is  dependent  on  weather  conditions.  Monitoring  of  the  weather  conditions 
coupled  with  estimated  times  of  migratory  activity  and  coordination  with  bio¬ 
logists  at  Little  Hills  Experiment  Station  aid  in  determining  the  date 
on  which  to  initiate  the  flights.  The  procedures  described  for  mule  deer 
winter  counts  are  used  during  the  flights  for  the  migration  movement  study 
with  the  exception  that  the  pilot  serves  as  the  second  observer  on  the  migration 
aerial  surveys. 


A  total  of  13  north-south  transects  is  used  to  survey  the  area  during  the 
aerial  counts  (Figure  3-7-40).  The  transects,  spaced  at  1.61  km  (1  mi)  inter¬ 
vals,  are  approximately  16.1  km  (10  mi)  to  17.7  km  (11  mi)  in  length.  The  census 


area  extends  approximately  u. i  km  [b  mi )  east  ot  iract  C-a  boundaries  ^aiong 
the  second  flight  line  used  during  the  winter  counts)  and  to  the  ridge  along 
Cathedral  Bluffs  west  of  Tract  C-a. 
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If  certain  areas  appear  to  have  substantial  mule  deer  activity, the  specific 
areas  may,  at  the  discretion  of  the  observer,  be  surveyed  more  intensively 
upon  completion  of  the  transects  described  above.  Procedures  for  this  more 
intensive  survey,  if  desirable,  are  formulated  by  the  observer  based  on  the 
circumstances. 

Track  counts  along  dirt  roads  east  of  Tract  C-a  are  used  to  supplement  the 
aerial  census  program  to  determine  mule  deer  migration  movement  patterns. 
Methods  used  employ  modifications  of  work  done  by  Wright  and  Swift  (1942). 

The  road  shown  on  Figure  3-7-40  is  dragged  to  eliminate  existing  tracks.  The 
road  is  examined  every  other  day  for  the  two  week  period  that  the  flights  for 
migration  movement  investigations  are  conducted.  A  record  of  crossing 
locations,  direction  of  travel, and  number  of  tracks  is  made  on  a  standard  data 
sheet  (Figure  3-7-41  ).  All  new  tracks  observed  are  obliterated  after  each 
inspection. 
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4)  Mule  Deer  Pellet  Group  Counts  -  Pellet  group  counts  have  been 
used  by  many  researchers  to  census  big  game,  indicate  population  trends,  and 
determine  distribution  patterns  of  big  game  animals  (Bennet,  English,  and 
McCain,  1940;  Riney,  1957;  Julander,  1958;  Harris,  1959).  The  technique 
involves  counting  the  number  of  pellet  groups  deposited  during  a  known  time 
period  on  an  area  of  known  size.  This  information,  coupled  with  a  knowledge  of 
big  game  defecation  rates,  can  be  used  to  compute  the  levels  of  deer  use  in  an 
area.  Several  researchers  have  published  defecation  rates  and  other  pertinent 
information  on  study  design,  techniques,  and  field  procedures  for  big  game 
studies  (Rogers,  Julander,  and  Robinette,  1958;  Smith,  1964;  McKean,  1965;  and 
Neff,  1968).  Sampling  intensities  required  to  produce  acceptable  population 
estimates  vary  according  to  density  of  pellet  groups,  size  of  area  to  be 
sampled,  desired  accuracy,  and  many  other  factors.  Most  previous  studies  have 
indicated  the  need  for  a  large  sample  size, even  in  areas  of  high  deer  density 
and  where  relatively  broad  confidence  limits  on  the  estimate  are  acceptable. 

To  provide  an  estimate  of  relative  use  of  various  sections  in  the  area  of 
investigation,  13  pellet-group  count  transects,  were  established  in  the  vicinity 
of  Tract  C-a.  Nine  transects  were  established  off  Tract  C-a  in  potential  mule 
deer  summer  range,  and  four  transects  were  established  on  Tract  C-a  (Figure 
3-7-36  ). 

Pellet  group  sampling  sites  were  randomly  selected  from  possible  transects 
plotted  on  a  topographic  map,  oriented  so  they  cross  contour  lines  Orien¬ 
tation  in  this  manner  sampled  a  large  number  of  different  aspects,  slopes,  and 
vegetation  types.  A  table  of  random  numbers  was  used  to  select  the  transect 
locations  to  be  established  from  among  the  possibilities. 

A  map  showing  the  selected  transect  locations  was  used  in  the  field  during  the 
pellet  group  count  transect  establishment.  Compasses  were  used  to  orient  the 
transects  in  the  proper  direction  and  to  check  the  transect  location  relative 
to  distinctive  land  forms. 

Each  transect  consists  of  25,  9.3  m^  (100  sq  ft)  circular  plots  spaced  at  76.2  m 
(250  ft)  intervals  along  a  straight  line  course.  During  transect  establishment, 


a  45.7  cm  (18  in)  rebar  stake  was  driven  into  the  ground  to  mark  the  center  of 
each  plot.  The  distance  between  plots  on  the  transect  was  measured  with  a  tape 
measure  along  a  compass  course.  An  aluminum  pole,  slipped  over  the  rebar  stake, 
serves  as  an  axis  for  a  rope  marked  1.72  m  (5.64  ft)  from  the  center  of  the 
stake.  When  the  rope  is  revolved  around  the  pole,  the  mark  delineates  the  plot 
boundaries.  A  short  written  description  of  vegetation  and  landforms  was  recorded 
for  each  plot  during  transect  establishment.  This  description  is  amended  during 
later  examination  periods  to  include  notes  on  disturbance  and  seasonal  vegetation 
patterns. 

All  old  pellets  were  cleared  from  the  plots  during  the  establishment  phase. 

Plots  were  inspected  visually,  in  two  sections  clockwise  and  once  counterclock¬ 
wise,  to  assure  that  all  groups  were  located.-  Each  group  observed  was  removed 
until  the  plot  had  been  completely  cleared.  The  procedure  was  repeated  for 
each  plot.  Clearing  all  old  pellet  groups  during  the  initial  transect  work 
established  a  definite  period  of  pellet  group  accumulation  to  be  used  in  cal¬ 
culations  . 

The  plots  on  Tract  C-a  which  were  cleared  during  establishment  were  inspected 
during  spring,  1975.  Pellet  groups  deposited  during  the  1974-1975  winter  period 
were  counted,  removed,  and  recorded  on  field  data  sheets  (Figure  3-7-42). 
Inspections  of  the  plots  are  done  in  the  same  manner  as  described  for  plot 
clearing  procedures.  To  qualify  for  recording,  a  pellet  group  must  consist  of 
at  least  five  pellets  exhibiting  the  same  general  shape,  color,  and  consistency. 
Groups  on  the  edge  of  a  plot  are  counted  only  if  at  least  half  of  the  pellets 
are  within  the  plot  boundaries.  Pellet  groups  deposited  during  summer,  1975 
were  counted  and  removed  during  September  of  that  year. 

b.  Data  Analysis 

1)  Mule  Deer  Pellet  Group  Counts  -  The  number  of  mule  deer  pellet 
groups  per  acre  is  determined  by  multiplying  the  total  number  of  groups 
observed  on  the  25  plots  per  transect  by  7.42  (43.01  for  determining  groups  per 
hectare).  The  number  of  groups  per  acre  divided  by  the  number  of  days  in  the 
accumulation  period  yields  a  pellet  group  index.  Pellet  group  density  estimates 
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can  be  used  directly  as  indications  of  population  trends  between  years  or 
between  areas  without  consideration  of  defecation  rate,  assuming  the  defecation 
rates  are  similar  in  all  years  and  areas  (Neff,  1968). 


V 


After  the  summer* 1975  inspection  of  the  plots,  data  were  analyzed  to  determine 
if  changes  in  sampling  intensity  are  necessary  to  achieve  the  sampling  accuracy 
desired  to  meet  the  ojbectives  of  the  study.  The  following  formula  (Grieb 
1958  in  Neff,  1968)  was  used  to  determine  the  sample  size  necessary  to  give 
a  desired  sampling  accuracy: 


Where: 


N  = 


(tcucfs2 

(d  Z)2 


N  =  number  of  plots  required 
s  =  variance  of  the  preliminary  sample  data 
x  =  mean  of  the  preliminary  sample  data 

d  =  selected  risk  of  errors  (e.g.,  if  the  estimate  is  expected  to  fall 
within  20%  of  the  mean  90  times  out  bf  100,  use  0.20  at  d) 
t  =  tabular  value  for  the  selected  levels  of  probability 


An  evaluation  of  the  pellet  group  program  based  on  what  has  been  learned  about 
summer  use  of  the  area,  results  of  the  calculation  described  above,  and  the 
objectives  of  the  big  game  study  will  be  made.  This  evaluation  will  consider 
continuation  of  the  program  at  its  present  intensity,  expansion  of  the  program, 
or  deletion  of  the  program  in  favor  of  other  techniques  such  as  strip  census. 


3.  Data  Summary 

a)  Aerial  Surveys  -  Two  flights  were  conducted  each  month  from  November, 

1974  through  April,  1975  with  the  exception  of  January,  1975,  when  only  one 
flight  was  completed.  One  distribution  map  is  shown  for  each  month's  surveys 
in  Figures  3-7-43  through  3-7-48. 

The  numbers  of  mule  deer  observed  on  four  census  areas  during  aerial  surveys  ^ 

conducted  from  November,  1974  through  April,  1975  are  presented  in  Table  3-7-203. 
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Mule  deer  were  not  observed  in  surveys  conducted  during  June  and  August  on  the 
combined  mule  deer,  elk,  and  feral  horse  counts. 

As  stated  in  previous  reports  (Ecology  Consultants,  Inc.,  1975),  varied  back¬ 
grounds,  animal  habits,  weather, and  spotting  conditions  preclude  the  observation 
of  all  animals  within  a  census  area  so  the  figures  given  do  not  represent  the 
absolute  number  of  animals  present  on  the  area  during  the  survey  periods. 

Gilbert  and  Grieb  (1957)  reported  that  an  observer  could  consistently  count  a 
certain  percentage  of  mule  deer  present  in  an  area  for  a  specific  set  of 
spotting  conditions.  Smaller  percentages  of  the  deer  present  were  counted  in 
surveys  conducted  when  there  were  relatively  poor  spotting  conditions. 

Spotting  conditions  rely  on  several  factors  including  the  amount  of  turbulence 
affecting  the  airplane,  light  intensity  and  direction,  and  characteristics  of 
the  background  such  as  presence  or  absence  of  snow.  Gilbert  and  Grieb  (1957) 
reported  that  with  excellent  snow  conditions,  an  average  of  49%  of  the  total  deer  pre^ 
sent  were  counted,  while  an  average  of  only  45%  and  34%  were  counted  during 
good  and  poor  to  fair  conditions,  respectively,  when  air  and  ground  deer  counts 
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Dmpared.  For  the  purposes  of  this  study,  spotting  conditions  from  poor  to 


w 

excellent  are  defined  as  follows:  excellent  counting  conditions  are  experienced 
when  the  entire  area  is  completely  covered  by  snow  and  the  sky  is  clear;  poor 
conditions  are, experienced  when  snow  cover  is  sparse  and  the  sky  is  cloudy, 
good  and  fair  counting  conditions  range  between  the  excellent  to  poor 
counting  conditions  and  are  based  on  the  relative  amount  of  snow  cover  and  cloud 
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Mule  deer  were  observed  in  small  groups  scattered  throughout  the  census  areas 

during  the  November  surveys, whi ch  were  conducted  during  poor  to  fair  spotting  con 
ditions.  The  deer  were  observed  in  the  mixed  brush  and  sagebrush  vegetation 
types  on  the  West  Census  Area;  in  mixed  brush,  sagebrush,  and  pinyon-juniper 
veqetation  types  on  Tract  C-a;  and  most  frequently  in  the  pinyon-juniper  vege- 


tation  type  on  the  East  Census  Area. 
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The  first  survey  in  December  was  conducted  during  fair  spotting  condi ti ons, but 

the  second  survey  took  place  during  excellent  spotting  conditions.  The  number 
of  mule  deer  observed  during  this  period  exceeded  the  number  observed  during 
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the  November  surveys,  and  the  size  of  the  individual  groups  of  deer  spotted 
also  increased.  Relatively  large  numbers  of  deer  were  observed  in  the  mixed 
brush  vegetation  type  on  the  West  Census  Area  during  the  December  period,  par¬ 
ticularly  during  the  second  survey  of  the  month.  The  West  Census  Area  was 
intensively  surveyed  with  a  helicopter  three  days  before  the  December  30,  1975 
survey  and  few  deer  were  observed  at  that  time,  possibly  indicating  a  rapid 

change  in  level  of  deer  use  within  the  study  area.  Several  herds  of  deer  were 
scattered  within  the  pinyon-juniper  and  sagebrush  vegetation  types  occurring 
on  Tract  C-a.  The  deer  observed  on  the  East  Census  Area  were  occupying  the 
small  gullies  along  the  larger  gulches  and  creeks. 

Excellent  to  good  spotting  conditions  were  recorded  on  the  January  survey,  but 
fewer  deer  were  observed  on  all  census  areas  compared  to  the  December  counts. 

The  deer  observed  on  the  West  Census  Area  were  located  in  mixed  brush  and  sage¬ 
brush  vegetation  types  occupying  the  south-facing  slopes  of  Dead  Horse  Ridge. 
Small  groups  of  mule  deer  were  observed  on  north-facing  slopes  and  gully  bottoms 
as  well  as  on  the  south-facing  slopes  of  Tract  C-a.  Deer  were  generally 
scattered  throughout  the  East  Census  Area. 

Excellent  spotting  conditions  were  experienced  during  the  first  survey  conducted 
in  February,  1975,  but  only  fair  spotting  conditions  were  present  during  the 
second  flight.  The  February  survey  flights  over  the  West  Census  Area  revealed 
very  little  deer  activity;  only  two  mule  deer  were  observed  and  large  portions 
of  the  area  were  covered  by  undisturbed,  trackless  snow.  Deer  observed  on 
Tract  C-a  were  on  the  south-facing  slopes  above  Dry  Fork  and  on  the  ridge 
between  Corral  Gulch  and  Box  Elder  Gulch.  The  majority  of  the  animals  observed 
on  Tract  C-a  during  this  period  were  in  pinyon-juniper  vegetation  types,  and 
the  remainder  were  located  in  the  sagebrush  vegetation  type.  A  similar 
distribution  of  mule  deer  among  vegetation  types  was  noted  on  the  East  Census 
Area  with  observations  in  the  pinyon- juni per  type  occurring  more  frequently 
than  in  any  of  the  other  vegetation  types.  Mule  deer  were  concentrating  in  the 
small  gullies  and  slopes  near  Yellow  Creek  in  the  northeast  portion  of  the 
census  area  with  other  small  herds  scattered  along  Stake  Springs  Draw  and  Ryan 
Gulch.  A  survey  of  the  area  north  of  Tract  C-a  was  initiated  during  February, 
1975.  Small  herds  of  deer  were  observed  scattered  throughout  the  pinyon- 
juniper  vegetation  type  in  the  North  Census  Area. 


Deer  were  not  observed  on  the  West  Census  Area  during  the  March  surveys;  few 
deer  were  observed  on  Tract  C-a,  but  more  deer  were  observed  on  the  East  Census 
Area  than  during  previous  surveys.  Poor  spotting  conditions  were  experienced 
during  the  March  surveys  due  to  lack  of  fresh  snow.  The  majority  of  the  animals 
observed  on  Tract  C-a  were  scattered  along  the  ridge  between  Corral  Gulch  and 
Box  ElderGulch.  Deer  on  the  East  Census  Area  appeared  to  be  using  the  sagebrush 
vegetation  type  more  heavily  than  in  previous  months.  Most  of  the  deer  were 
concentrated  in  the  sections  comprising  the  northeast  quarter  of  the  census 
area.  In  the  North  Census  Area  the  pinyon-juniper  vegetation  type  appeared  to 
be  used  more  heavily  than  the  other  vegetation  types  during  this  period. 


Poor  and  excellent  spotting  conditions  were  experienced  for  the  April  surveys. 
Few  mule  deer  were  observed  on  the  West  Census  Area  during  this  period.  The 
mule  deer  observed  on  Tract  C-a  were  between  Corral  Gulch  and  Box.  Elder  Gulch, 
primarily  in  the  pinyon-juniper  vegetation  type.  Large  herds  of  deer  were 
observed  in  all  sections  of  the  East  Census  Area  except  those  comprising  the 
southwest  quarter.  The  pinyon-juniper  and  sagebrush-covered  areas  north  of 
%  Black  Sulfur  Creek  and  Ryan  Gulch  each  had  several  groups  of  deer,  but  the 
largest  concentration  of  deer  was  observed  in  the  meadows  along  Corral  Gulch 
and  Yellow  Creek.  Deer  appeared  to  be  dispersing  from  the  concentration  area 
on  the  northeast  portion  of  the  East  Census  Area  across  84  Mesa  north  of  Ttact 
C-a. 


The  distribution  and  relative  number  of  mule  deer  observed  during  the  1974-1975 
surveys  suggest  that  animal  movement  and  distribution  changes  occurred  in  the 
study  area  throughout  the  winter.  The  general  distribution  pattern  observed 
during  the  1974-1975  winter  was  characterized  by  a  few,  small,  widely-scattered 
groups  throughout  the  area  during  the  first  part  of  the  winter.  Greater  numbers 
of  mule  deer  then  concentrated  into  larger  herds  during  December,  1974.  A 
decrease  in  the  number  of  deer  was  observed  in  early  1975.  Concentrations  of 
deer  generally  moved  from  the  west  to  the  east  within  the  study  area  as  winter 
progressed.  Heavy  use  of  the  East  Census  Area  continued  throughout  March  and 
April  of  1975.  The  West  Census  Area  received  only  light  use  or  no  use  from 
January  through  April,  1975.  Mule  deer  were  observed  on  Tract  C-a  throughout 
£  all  surveys.  The  heaviest  use  of  Tract  C-a  occurred  during  December,  1974 
through  February,  1975. 
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A  small  number  of  elk  have  been  observed  on  the  study  area  during  aerial  surveys 
and  general  field  observations.  The  location  and  number  of  elk  observed  during 
October,  1974  through  October,  1975  are  shown  on  Figure  3-7-49  .  Elk  were  not 
observed  on  Tract  C-a  or  in  the  East  Census  Area  during  the  past  year.  Elk 
observed  during  the  surveys  conducted  throughout  the  winter  months  were  generally 
on  windblown  ridge  tops  or  south-facing  slopes  along  Cathedral  Bluffs,  north¬ 
west  of  Tract  C-a.  Animals  south  of  Tract  C-a  along  Ryan  Gulch,  were 
observed  during  April,  1975.  Those  observed  in  the  gulch  bottoms  southwest  of 
Tract  C-a  were  observed  during  the  summer  months. 

Feral  horse  herds  are  common  on  the  study  area  throughout  the  year.  The  number 
of  horses  observed  during  the  six  aerial  elk  and  feral  horse  surveys  conducted 
from  October,  1974  through  October,  1975  is  presented  in  the  table  below. 

Locations  of  the  horses  observed  during  each  aerial  survey  are  shown  in 
Figure  3-7-50  .  A  large  number  of  field  observations  of  feral  horses  has  been 
compiled  by  ECI  personnel  conducting  other  field  investigations.  This  infor¬ 
mation,  in  addition  to  aerial  survey  data,  was  used  to  describe  feral  horse 
distribution. 

NUMBER  OF  FERAL  HORSES  OBSERVED  DURING  SIX  AERIAL  SURVEYS 


CONDUCTED  FOR  RBOSP 

FROM  OCTOBER,  1974 

THROUGH 

OCTOBER, 

1975 

Horses  Observed 

Date 

Total 

Adul  t 

Juvenile 

Uni denti fi ed 

November  8,  1974 

108 

24 

15 

69 

December  30,  1974 

86 

8 

2 

76 

March  4,  1975 

41 

16 

4 

21 

April  14,  1975 

74 

69 

5 

.  0 

June  26,  1975 

93 

69 

24 

0 

August  18,  1975 

63 

55 

8 

0 

Surveys  during  November,  1974  revealed  that  the  horses  were  distributed  on  the 
study  area  in  herds  of  up  to  19  individuals.  The  largest  concentration  of 
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horses  was  observed  near  the  landing  strip  in  Section  9,  T2S,  R99W.  Most  of  the 
horses  in  the  study  area  were  observed  on  ridge  tops,  although  the  horses 
observed  on  Tract  C-a  were  on  the  slopes  above  the  bottoms  of  the  gulches.  Few 
horses  were  observed  near  the  landing  strip  during  December,  and  the  animals 
appeared  to  be  more  widely  scattered  in  areas  farther  from  the  tract.  Several 
herds  were  observed  on  the  windblown  ridges  on  top  of  Cathedral  Bluffs.  Poor 
spotting  conditions  prevailed  during  the  March  surveys.  Most  of  the  horses 
were  observed  in  sheltered  areas  and  no  large  concentration  of  animals  was 
evident.  The  largest  herd  spotted  during  March,  1975  was  located  on  84  Mesa. 

The  fourth  feral  horse  survey  was  conducted  on  April  14,  1975.  Most  of  the  horses 
observed  during  this  period  were  near  Dry  Fork  and  Corral  Gulch,  although  a 
herd  of  15-17  animals  was  located  on  the  eastern  portion  of  84  Mesa  at  this 
time. 


The  June  survey  revealed  most  of  the  horses  to  be  south  and  west  of  Tract  C-a 
The  largest  herds  observed  during  this  period  were  on  the  ridge  between  the 
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observed  on  Landing  Strip  Ridge,  and  in  Water  Gulch  and  Corral  Gulch. 


All  of  the  feral  horses  observed  during  the  August,  1975  survey  were  west  of 
Tract  C-a.  A  herd  of  26  animals  was  observed  on  Landing  Strip  Ridge  and  the 
remaining  horses  were  spotted  in  herds  ranging  in  size  from  5  to  9  individuals. 
The  smaller  herds  were  scattered  on  the  ridge  tops  between  Dead  Horse  Ridge  and 
Airplane  Ridge. 


Field  observation  forms  indicate  that  the  herd  of  horses  on  Landing  Strip 
Ridge  throughout  the  summer  of  1975  was  comprised  of  approximately  30  indivi¬ 
duals,  which  included  21  adults  and  9  juveniles.  The  animals  in  this  herd 
appeared  to  range  north  of  Box  Elder  Gulch  and  south  of  Right  Fork  of  Stake 
Springs  Draw  as  well  as  along  Landing  Strip  Ridge.  The  horses  in  this  general 
area  appeared  to  be  members  of  the  largest  herd  on  the  study  area.  Over  50 
individuals  were  observed  near  the  landing  strip  on  November  8,  1974.  Obser¬ 
vations  of  feral  horses  on  84  Mesa  during  mule  deer  winter  counts  and  mule 
deer  migration  movement  studies  indicate  that  the  herd  fluctuated  between  12 
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and  15  animals.  This  herd  concentrated  its  winter  activities  east  of  the  road 
which  crosses  34  Mesa.  Horses  were  not  observed  east  of  the  road  on  84  Mesa 
during  the  summer  surveys,  but  herds  ranging  in  size  from  3  to  17  animals  were 
observed  west  of  the  84  Mesa  road  and  north  of  Tract  C-a.  A  small  herd  of 
feral  horses  has  also  been  observed  on  Wolf  Ridge,  east  of  Tract  C-a. 

The  feral  horses  observed  on  Tract  C-a  have  generally  been  located  near  the 
boundary  of  the  tract.  Few  horses  have  been  reported  over  0.81  km  (0.5  mi)  within 
the  tract  boundaries  and  these  herds  are  usually  comprised  of  less  than  eight 
individuals.  The  relatively  frequent  periods  of  human  activity  on  the  tract  may 
have  had  an  effect  on  the  number  and  location  of  horses  observed  there. 


b.  Mule  Deer  Sex  and  Age  Classifications  -  Mule  deer  sex  and  age  classi 
fication  counts  were  conducted  on  December  27,  1974  over  Tract  C-a,  the  West 
Census  Area,  Stake  Springs  Draw,  and  34  Mesa.  The  count  indicated  a  buck:doe: 
fawn  ratio  of  18:100:92  based  on  the  7  bucks,  40  does,  and  37  fawns  (84  deer 
total)  classified.  Bartmann  (1975a)  reported  a  buck:doe:fawn  ratio  of  18:100:85 
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on  the  basis  of  2,317  deer  classified  during  post-hunting  season  1974  cou 
ducted  by  the  Colorado  Division  of  Wildlife  for  the  entire  Piceance  Basin  Area. 


(t 


c.  Mule  Deer  Migration  Movement  Study  -  The  spring  mule  deer  migration 
movement  study  was  conducted  on  April  12-26,  1975.  Weather  conditions  on 
April  17-18  did  not  allow  a  flight  to  be  conducted,  so  a  total  of  six  aerial 
surveys  were  conducted  during  the  spring  period.  The  number  of  mule  deer 
observed  during  the  aerial  surveys  is  presented  in  Table  3-7-204.  A  composite 
distribution  map  (Figure  3-7-51)  was  produced  from  the  maps  showing  the  dis¬ 
tribution  observed  during  individual  surveys.  Track  counts  conducted  on  the 
road  east  of  Tract  C-a  yielded  additional  information  on  mule  deer  movements 
during  this  period.  The  number  and  general  direction  of  the  tracks  is  pre¬ 
sented  in  Table  3-7-205  and  the  location  of  the  crossings  is  shown  in  Figure 
3-7-52.  8 

Larger  numbers  of  mule  deer  were  observed  on  the  eastern  portion  of  the  study 

area  during  March  and  early  April  than  were  seen  in  preceding  months,  so  the 

migration  study  was  initiated  in  mid-April  and  continued  through  late  April.  % 
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Field  observation  forms  subsequent  to  the  termination  of  the  surveys  indicated 
that  herds  of  deer  still  frequented  the  eastern  portion  of  the  study  area  during 
early  May  but  had  dispersed  by  mid-May.  The  figures  given  in  Table  3-7-204, 
therefore,  should  not  be  interpreted  as  the  total  number  of  deer  moving  through 
the  area  since  it  is  now  evident  that  deer  were  moving  within  the  area  for  an 
extended  period  of  time. 

Large  numbers  of  deer  were  frequently  observed  in  the  bottomlands  along  Yellow 
Creek,  Ryan  Gulch,  and  Black  Sulfur  Creek  during  the  morning  aerial  surveys 
(Figure  3-7-51).  The  animals  appeared  to  concentrate  in  the  meadows  to  feed, 
but  bedded  down  in  the  more  rugged  shrub-covered  hillsides  nearby.  Deer  appeared 
to  gradually  drift  away  from  the  areas  of  high  concentration  used  during  the 
winter  and  spring, with  small  groups  or  individuals  moving  independently  rather 
than  a  large  group  moving  en  masse  to  a  summer  range.  The  mule  deer  on  the 
study  area  scattered  westward  during  late  April.  Most  portions  of  Tract  C-a 
and  the  eastern  portion  of  the  area  were  used,  at  least  by  a  few  deer,  during 
their  slow  drift  toward  summer  range.  Relatively  few  mule  deer  were  observed 
west  of  Tract  C-a  during  the  migration  survey  period.  Snow-covered  areas 
were  common  on  the  higher  elevations  west  of  Tract  C-a  and  the  vegetation 
had  not  begun  to  produce  new  growth  as  it  had  on  Tract  C-a  and  the  area  east 
of  Tract  C-a.  Field  observations  indicated  that  deer  were  in  the  area  west  of 
Tract  C-a  through  most  of  May. 

Much  back  and  forth  movement  was  recorded  during  the  track  count  survey, 
possibly  due  to  the  proximity  of  the  road  to  winter  range,  its  location  with 
respect  to  the  daily  feeding  and  bedding  areas  used  during  the  period,  and  the 
meandering  movement  of  the  deer  to  summer  ranges.  Certain  areas  along  the 
track  count  route  appeared  to  be  used  more  heavily  than  others  during  the  late 
April  survey.  The  major  drainages  and  associated  areas  of  broken  topography 
appeared  to  be  most  heavily  used  during  the  movement  period.  Relatively  smaller 
amounts  of  use  occurred  on  large,  flat,  sagebrush-covered  areas  or  on  north¬ 
facing  slopes. 

d)  Mule  Deer  Pellet-Group  Counts  -  Pellet-group  plots  were  established 
on  Tract  C-a  during  October  21-24,  1974  and  on  the  areas  west  of  Tract  C-a  during 
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May  16-19,  1975.  The  distribution  of  pellet-group  plots  relative  to  slope  (v 

gradient,  slope  aspect,  and  vegetation  type  is  presented  in  Figures  3-7-53 
through  3-7-55,  respectively.  The  plots  on  Tract  C-a  were  examined  on  May  20, 

1975;  pellet  groups  accumulated  during  the  1974-1975  winter  were  recorded  and 
removed.  All  plots  were  re-examined  during  September  19-22,  1975,  and  pellet 
groups  accumulated  over  the  1975  summer  were  recorded  and  removed. 


The  results  of  the  pellet-group  plot  inspection  on  Tract  C-a  after  the  1974-75 
winter  are  given  in  Table  3-7-206,  and  the  results  of  the  inspection  of  all 
transects  after  the  1975  summer  are  presented  in  Table  3-7-207.  The  formula 
offered  by  Grieb,  1958  (cited  in  Neff,  1968),  for  determining  the  sample  size 
necessary  to  produce  a  desired  degree  of  sampling  accuracy  was  applied  to  the 
data  obtained  from  the  summer,  1975  accumulation  period.  The  resulting  cal¬ 
culation  indicated  that  an  additional  83  mule  deer  pellet-group  transects 
would  be  required  to  achieve  an  acceptably  accurate  sample  which  is  defined  as 
having  a  0.20  selected  risk  of  error  at  the  908  confidence  level  (Table  3-7-208) 


A  comparison  of  the  pellet  group  index  for  the. over-winter  1374-75  accumulation 
period  (Table  3-7-206)  and  for  the  over-summer  1975  accumulation  period  (for 
Transects  1 ,  5,  6,  and  7  in  Table  3-7-207)  on  Tract  C-a  transects  indicates  the 
relative  levels  of  deer  use  on  the  tract  between  the  two  periods.  Although  the 
confidence  interval  is  wide  for  the  over-winter  period,  pellet  groups  were 
recorded  on  all  transects  with  more  groups  occurring  on  the  eastern  transects  and 
fewer  groups  occurring  on  the  western  transects.  During  the  summer  period,  the 
transects  on  Tract  C-a  did  not  accumulate  a  single  pellet  group.  This  indicates 
that  the  level  of  deer  use  on  the  tract  was  extremely  limited  over  the  summer 
period. 


The  transects  located  off  Tract  C-a  were  established  in  the  spring  of  1975, 
therefore,  only  the  summer's  data  are  interpretable  and  seasonal  comparisons  are 
not  possible  at  this  time.  The  data  indicate  that,  in  order  to  estimate 
mule  deer  use  within  208  of  the  mean  at  the  908  confidence  level  by  sampling 
pellet  group  accumulation,  the  intensity  of  the  sampling  program  would  have  to.  be 
increased  over  six-fold.  The  limitations  of  pellet-group  data  for  estimating  rela 
tive  use  of  areas,  the  wide  dispersion  of  mule  deer  during  the  summer,  and  the 
relatively  low  intensity  of  mule  deer  use  of  Tract  C-a  during  the  summer  do  not 
warrant  such  an  increase  at  this  time  under  the  scope  of  the  present  studies. 
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General  conclusions  concerning  mule  deer  habitat  use  of  the  area  west  of  Tract 
C-a  are  suggested  on  the  basis  of  pellet  group  data  which  have  been  gathered. 

All  of  the  transects  except  one  indicated  deer  use  during  the  summer  months. 

The  transect  which  dod  not  reveal  deer  activity  was  located  south  of  Tract  C-a 
in  pinyon-juniper  and  sagebrush  vegetation  types.  Ninety-two  percent  of  the 
total  pellet  groups  recorded  after  summer,  1975  were  located  in  mixed  brush 
vegetation  type,  while  the  remaining  groups  were  recorded  in  the  sagebrush  vege¬ 
tation  type  (Table  3-7-209).  The  mixed  brush  vegetation  type  occurred  on  less 
than  half  of  the  plots  sampled  (Figure  3-7-55). 

The  relative  distribution  of  the  pellet  groups  recorded  after  summer,  1975  by 
slope  gradient  is  presented  in  Table  3-7-210  and  Figure  3-7-56.  Forty-two 
percent  of  the  pellet  groups  occurred  on  slopes  of  0-10°  compared  with  21  %  on 
slopes  of  11-20°  and  33%  on  slopes  of  21-30°.  Pellet  groups  were  not  observed 
on  slopes  greater  than  41°.  The  distribution  of  plots  by  slope  gradients  in 
Figure  3-7-53  indicates  that  54%  of  the  plots  were  located  on  slopes  of  0-10  , 

23%  on  slopes  of  11-20°,  16%  on  slopes  of  21-30°,  5%  on  slopes  of  31-40°  and  2% 
on  slopes  greater  than  41°.  Thus,  it  appears  that  relatively  more  pellet  groups 
occurred  on  the  slopes  of  21-30°  than  would  be*  expected  based  on  the  relative 
number  of  plots  located  in  each  slope  gradient  class.  The  data  were  not  tested 
for  significant  differences  due  to  the  limited  number  of  pellet  groups  observed. 

The  relative  distribution  by  slope  aspect  of  pellet  group  accumulation  over 
summer,  1975  is  presented  in  Table  3-7-211  and  Figure  3-5-57.  The  number  of 
pellet  groups  observed  was  so  limited  and  the  groups  were  distributed  over  the 
various  aspects  in  such  a  manner  that  any  conclusion  on  the  preference  for  a 
specific  slope  aspect  would  be  questionable. 

The  conclusions  which  can  be  drawn  from  the  pellet  group  data  are  limited  by 
the  low  frequency  of  occurrence  of  groups  on  the  transects.  Scattered  summer 
distribution  of  mule  would  not  be  conducive  to  large  accumulation  of  pellet 
groups.  The  data  do  indicate  certain  usage  patterns  as  described  above,  however 
and  the  major  trend  supported  by  field  observations  is  that  most  of  the  area  s 
mule  deer  occupy  the  mixed  brush  vegetation  type  on  higher  elevations  west  of 
Tract  C-a  during  the  summer. 
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4.  Discussion  -  A  discussion  concerning  the  large  mammal  baseline  defi- 
nition  of  Tract  C-a  and  the  surrounding  area  based  on  one  year  of  study  must 
take  several  facts  into  consideration.  Since  large  mammals,  especially  deer, 
usually  move  in  response  to  environmental  stimuli,  the  increased  human  activity 
associated  with  preparation  of  the  study  area  for  development  (drill  rigs,  road 
construction  and  maintenance,  installation  of  base  stations  and  monitoring 
devices)  which  was  occurring  during  the  first  year's  study  may  have  had  an 
effect  on  large  mammal  activity  in  the  area.  How  this  may  have  affected  the 
data  gathered  during  the  period  cannot  be  determined  due  to  the  lack  of  infor¬ 
mation  on  the  large  mammal  distribution  before  the  initial  activity  period. 

Since  large  mammal  distribution,  particularly  mule  deer  distribution,  depends 
largely  on  weather  and  snow  conditions,  different  levels  of  use  of  specific 
areas  are  observed  during  mild  winters  than  are  observed  during  relatively 
severe  winters.  Population  levels  and  structure  of  the  entire  Piceance  herd 
change  in  response  to  many  factors,  some  of  which  are  weather,  condition  of 
the  range,  and  managed  hunting.  The  following  discussion  will  attempt  to 
characterize  large  mammal  distribution  in,  and  utilization  of,  the  study  area 

based  on  what  has  been  learned  in  the  past  year.  4 

* 


Mule  deer  use  of  the  area  varies  seasonally.  The  general  pattern  observed 
during  the  1974-75  sampling  season  was  a  gradual  influx  of  deer  into  the 
vicinity  of  Tract  C-a  during  October.  Migration  movement  studies  were  not 
conducted  during  the  fall/winter  period;  however,  general  observations  at  that 
time  indicated  that  animals  started  to  move  into  and  through  the  study  area  on 
and  near  Tract  C-a  in  mid-October.  Deer  were  observed  on  Tract  C-a  throughout 
the  winter,  and  it  can  be  assumed  that  deer  movements  in  the  area  continued 
through  the  winter  period.  Deer  were  essentially  absent  from  the  area  west  of 
Tract  C-a  after  January,  1975.  This  pattern  probably  occurs  during  most 
winters  based  on  information  gathered  on  deer  distribution  by  the  Colorado 
Division  of  Wildlife  (Bartmann,  1972,  1973,  and  1974).  It  is  generally  assumed 
that  a  decline  in  temperature  and  increase  in  snow  fall  initiate  fall  deer 
migrations  (Richens,  1966;  Russell,  1932).  The  time,  rate,  and  extent  of 
migrations  vary  with  environmental  conditions  (Richens,  1966).  Mule  deer  move 
in  search  of  suitable  food  and  shelter,  and  distribution  is  often  influenced 
by  the  distribution  of  these  necessities.  Suitable  food  and  shelter  may  be 
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present  in  an  area  one  winter,  due  to  a  light  snowfall,  while  the  next  year  the 
area  may  be  unsuitable  due  to  deep  snows.  Snow  depths  greater  than  46  to  51  cm 
(18  to  20  in.)  essentially  preclude  mule  deer  use  of  most  areas  (Loveless,  1967; 

Gilbert,  et  al . ,  1 970) . 


As  the  winter  progressed,  the  largest  concentrations  of  mule  deer  were  located 
in  the  eastern  portion  of  the  study  area.  This  area  is  within  the  upper  eleva- 
tional  boundary  of  the  average  winter  range  line  proposed  by  Baker  (1970)  for 


that  area  of  the  Piceance  Basin.  Animals  remained  in  the  area  east  of  Tract 
C-a  through  the  spring.  During  this  period,  the  deer  concentrated  in  the 
bottomlands  where  they  foraged  on  the  new  growth.  Mule  deer  generally  concen¬ 
trate  in  specific  meadows  along  the  Piceance  Creek  drainage  during  spring 
before  moving  on  to  summer  range,  although  they  do  not  concentrate  consistently 


each  year  (Bartmann,  1972).  The  movement  through  the  study  area  and  back  to 
summer  range  was  monitored  during  a  portion  of  the  spring  1975  migration  move¬ 
ment.  The  information  gathered  indicates  that  this  movement  takes  place  over 
an  extended  period  as  the  deer  disperse  from  their  winter  range.  The  deer 
appeared  to  meander  through  the  area  and  gradually  drift  to  higher  elevations 
as  individuals  and  small  groups  rather  than  en  masse  along  a  well-defined 
route.  This  interpretation  agrees  with  interpretations  made  in  several  studies 
of  mule  deer  migratory  behavior  in  the  Piceance  Basin  and  elsewhere  in  the 
western  United  States  (Bartmann,  1968;  Siglin,  1965;  Gruel  and  Papez,  1963). 

It  is  generally  postulated  that  development  of  green  forage  and  other  environ¬ 
mental  factors  influence  the  spring  migration  movement  (Russell,  1932;  Richens, 


1966). 


Little  mule  deer  activity  was  evident  on  Tract  C-a  during  the  summer  months. 

Most  of  the  deer  in  the  study  area  were  west  of  Tract  C-a  by  late  May.  The 
area  west  of  Tract  C-a  is  characterized  by  mixed  brush  stands  intermingled  with 
sagebrush,  pi nyon-juniper,  and  upland  meadow  vegetation  types.  This  admixture 
of  vegetation  seems  to  be  preferred  summer  range  over  the  more  extensive  pi nyon- 
juniper  vegetation  type  located  on  Tract  C-a. 


Based  on  the  mule  deer  distribution  patterns  observed  during  the  1974-75  study. 
Tract  C-a  itself  might  tentatively  be  termed  transition  range  and  upper  winter 


range.  During  a  mild  winter  the  vicinity  of  Tract  C-a  will  be  used  more  ^ 

extensively  than  during  a  severe  winter.  Migrating  mule  deer  utilize  Tract 
C-a  as  they  move  through  toward  summer  or  winter  range. 

The  deer  in  the  Tract  C-a  study  area  are  part  of  a  larger  herd  called  the 
Piceance  Basin  Deer  Herd.  This  herd  produces  a  large  portion  of  the  deer 
harvested  each  year  in  Colorado.  Game  Management  Unit  22,  which  encompasses 
the  Piceance  Creek  area,  has  been  listed  among  the  top  ten  game  management 
units  in  the  state  for  the  highest  number  of  hunters  and  largest  number  of 
deer  harvested  for  several  years  (Colorado  Division  of  Game,  Fish  and  Parks, 

1971,  1972;  Colorado  Division  of  Wildlife,  1973,  1974,  1975).  Overwinter 
mortality  attributed  to  severe  winters  in  the  early  1970's  decreased  the  popu¬ 
lation  of  the  Piceance  Creek  herd.  Winter  mortality  for  the  1973-74  winter 
was  estimated  to  be  5,320  total  dead  for  the  entire  Piceance  Basin  winter  range 
(Bartmann,  1975b).  The  Colorado  Division  of  Wildlife  is  presently  attempting 
to  manage  the  population  so  a  large  number  of  deer  are  available  for  harvest 

each  year. 

4 

The  other  large  mammals  observed  in  the  study  area  include  elk  and  feral  horses. 
Relatively  few  elk  are  found  in  the  study  area.  Scattered  elk  herds  occur 
west  and  south  of  Tract  C-a,  while  no  elk  have  been  observed  on  Tract  C-a. 

Feral  horses  utilize  portions  of  the  study  area  throughout  the  year,  and  are 
most  frequently  observed  west  of  Tract  C-a,  although  herds  also  occur  on  both 
84  Mesa  and  Wolf  Ridge.  The  largest  herd  of  horses  observed  in  the  study 
area  is  frequently  located  on  Landing  Strip  Ridge.  Most  of  the  feral  horses 
observed  on  Tract  C-a  have  been  near  the  boundaries  of  the  tract,  and  several 
observations  have  recorded  herds  just  outside  the  tract  boundaries.  This 
distributional  pattern  may  be  due  to  the  disturbance  factors  associated  with 

site  preparation. 

The  feral  horses  appear  to  prefer  windblown  ridges  during  the  winter  and  to 
range  throughout  the  entire  study  area  during  the  remaining  parts  of  the  year. 

Fences  restrict  their  movements  over  certain  portions  of  the  study  area. 
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In  summary,  feral  horses  and  domestic  livestock  appear  to  be  the  only  large 
herbivores  present  on  Tract  C-a  during  the  summer  period.  Mule  deer  join  them 
during  the  fall,  winter,  and  spring;  but  elk  have  not  been  observed  on  Tract 
C-a  and  probably  rarely,  if  ever,  use  the  area  within  its  boundaries. 
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Figure  3-7-52 
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Figure  3-7-53 

RELATIVE  DISTRIBUTION  BY  SLOPE  GRADIENT  OF  MULE 
DEER  PELLET  GROUP  PLOTS  ON  THIRTEEN  TRANSECTS  FOR  RBOSP 
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T  N  *  equals  north¬ 
facing  slopes; 

1 SW'  equals  south¬ 
west-facing  slopes, 
etc . 


Figure  3-7-54 

RELATIVE  DISTRIBUTION  BY  SLOPE  ASPECT  OF  MULE  DEER 
PELLET  GROUP  PLOTS  ON  THIRTEEN  TRANSECTS  FOR  RBOSP 
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Figure  3-7-55 

RELATIVE  DISTRIBUTION  BY  VEGETATION  TYPE  OF  MULE  DEER 
PELLET  GROUP  PLOTS  ON  THIRTEEN  TRANSECTS  FOR  RBOSP 
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RELATIVE  DISTRIBUTION  BY  SLOPt.  GRADIENT  OF  MULE 
DEER  PELLET  GROUPS  ACCUMULATED  OVER  SUMMER  1975  FOR  RBOSP 
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Figure  3-7-57 

RELATIVE  DISTRIBUTION  BY  SLOPE  ASPECT  OF 
PELLET  GROUPS  ACCUMULATED  OVER  SUMMER  1975  FOR  RBOSP 
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Table  3-7-20  Mule  deer  observed  on  four  census  areas  during  eleven  survey 

periods  for  RBOSP 


Date 

of 

Census 

Total 

Observed 

Census 

Area 

Tract  C-a 

East 

West 

North  of?/ 
Tract  — ' 

November  8,  1974 

33 

14 

7 

12 

— 

November  21 ,  1974 

3 

0 

1 

2 

-- 

December  9,  1974 

179 

12 

103 

64 

— 

December  30,  1974 

295 

60 

105 

130 

— 

January  14,  1975 

111 

33 

62 

16 

— 

February  1 ,  1975 

125 

24 

95 

2 

4 

February  12,  1975 

119 

30 

75 

0 

14 

March  4,  1975 

244 

7 

229 

0 

8 

March  13,  1975 

324 

14 

296 

0 

14 

April  3,  1975 

258 

24 

220 

4 

10 

April  14,  1975 

500 

12 

469 

0 

19 

•The  figures  represent  only 

those  animals 

nhc  orvprl 

within  the  census  area 

boundaries. 


-^Censuses  on  this  area  commenced  during  February,  1975. 
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Table  3-7- 


204.  Number  of  mule  deer  observed  by  transect  during  migration  study  aerial  censuses  April 

to  OC  1Q7C;  •fnv'  RRflRP* 


April  13, 
April,  15, 
April  19, 
April  21, 
April  23, 
April  26, 


1975 

1975 

1975 

1975 

1975 

1975 


TOTALS  BY  TRANSECT 


Transect  Number 


8 


10  11  12  13 


125 

87 

40 

4 

50 

7 

8 

40 

45 

50 

19 

41 

10 

0 

22 

17 

35 

135 

86 

1 

49 

0 

8 

10 

57 

195 

177 

7 

4 

14 

33 

60 

13 

50 

8 

0 

3 

8 

34 

9 

35 

65 

39 

17 

11 

26 

39 

44 

310 

582 

369 

70 

127 

55 

144 

180 

0 

17 

0 

0 

30 

0 


0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

NC 

0 


0 

0 

0 

0 

0 

NC 

0 


0 

0 

0 

0 

0 

NC** 

0 


Total 


361 

221 

324 

547 

155 

276 

1884 


Refer  to  Figures  3-7-40  and  3-7-51  for  transect  locations  and  mule  deer  distribution,  respectively. 
Not  censused  due  to  unfavorable  weather  conditions. 
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# 


Table 

3-7-205. 

Number  of  mule  deer  tracks  crossing  the 
April  13-23,  1975  for  RBOSP* 

dirt  road  surveyed  east  of  Tract  C-a  during  , 

General 

Direction  of 

Net  Number  of 

Movement 

Tracks  Moving 

Total 

West  Toward 

East  Away 

Generally  Toward 

Date 

Recorded 

Tracks  Recorded 

Tract  C-a 

From  C-a 

Tract  C-a 

Apri  1 

15,  1975 

56 

48 

8 

40 

Apri  1 

17,  1975 

106 

58 

43 

10 

April 

19,  1975 

280 

175 

105 

70 

Apri  1 

21,  1975 

287 

123 

164 

-41 

April 

23,  1975 

282 

160 

122 

38 

TOTAL 

1011 

564 

447 

117 

One  track  equals  footprints  of  one  individual. 


Table  3-7-206.  Mule  deer  pellet-groups  accumulated  over  winter,  1 974-75  on  four 

transects  located  on  Tract  C-a  for  RBOSP 


Transect 

Number 

Pellet  Groups 
Recorded 

Pellet  Groups 
Per  Acre 

Period  of 
Accumul ation 
(days) 

Pellet  Groups 

Index  1/ 

1 

4 

69.7 

209 

0.33* 

5 

14 

243.9 

211 

1.16 

6 

11 

191.7 

208 

0.92 

7 

7 

122.0 

209 

0.58 

*pel i et-group  index  equals  the  pellet  groups  per  acre  divided  by  the  period  of 
accumul ation. 


x  =  9.0 

Sx  =  2.2 

n  =  4 

90%  confidence  interval 

SD  =  4.40 

9  +  (2.353  x  2.2)  =9+5.2 

t 


3-7-509 


Table  3-7-207 

.  Mule  deer 
transects 

pel  1 et 
on  and 

-groups  accumulated  during  summer 
near  Tract  C-a  for  RB0SP 

1975  on  13 

Transect 

Number 

Pellet  Groups 
Recorded 

Pellet  Groups 
Per  Acre 

Period  of 
Accumul ation 
(days) 

Pellet  Group 
Index* 

1 

0 

0.0 

125 

0.0 

2 

4 

69.7 

123 

0.57 

3 

2 

34.8 

125 

0.28 

4 

1 

17.4 

125 

0.4 

5 

0 

0.0 

125 

0.0 

6 

0 

0.0 

125 

0.0 

7 

0 

0.0 

125 

0.0 

8 

3 

52.3 

123 

0.43 

9 

1 

17.4 

127 

0.14 

10 

6 

104.5 

125 

0.81 

11 

5 

87.1 

125 

0.70 

12 

2 

34.8 

128 

0.27 

13 

0 

o 

• 

o 

129 

0.0 

Pellet  group  index  equals  the  pellet  groups  per  acre  di.vided  by  the  accumul ation 
period. 


x  =  1.85 
n  =  13 
SD  =  2.08 
Sx  =  0.58 

90%  Confidence  interval 

1.85  +  (1.782  x  0.58)  =1.85+  1.03 


9 

Table  3-7-208.  Calculation  of  sample  size  necessary  to  produce  a  sample  with  a 

0.20  selected  risk  of  error  at  the  90f  confidence  level  for 
mule  deer  pellet-group  counts  for  RBOSP  (Formula  from  Grieb, 

1958  -  as  cited  in  Neff,  1968) 


N  = 


^o.ur  s 

(0.20  X  x)2 


Where: 

N  =  number  of  plots  or  transects  required 
sc  =  variance  of  the  preliminary  sample  data 
x  =  mean  of  the  preliminary  sample  data 

0.20  =  selected  risk  of  error  (e.g.,  if  the  estimate  is  expected  to 

fall  within  205=  of  the  mean  90  times  out  of  100,  use  0.20  times 
the  mean) 

tQ  -|q  =  tabular  value  for  the  selected 
Based  on  summer  1975  accumulation  period. 


1 evel  of  probabi 1 i ty . 


( 1 . 78) 2  4.28 
(0.20  x  1.85T 


99  transects  necessary 
-13_  transects  presently  established 

86  additional  transects  would  be  necessary  to  produce 
the  desired  accuracy. 


t 
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9mm 

Table  3-7-209.  Mule  deer  pellet  group  accumulation  over  summer  1975  on  six  vegetation  types  sampled 

for  RBOSP 


Vegetation  Type 

Pinyon-Juniper 

Mixed  Brush 

Sagebrush 

Shadscale 

Bald 

Bare 

Number  of  Pellet  Groups 

0 

22 

2 

0 

0 

0 

Percent  of  Total 

0 

92 

8 

0 

0 

0 

Table  3-7-210.  Mule  deer  pellet  groups  accumulated  over  summer  1975  on  five  slope  gradients  sampled 


for  RBOSP 


Slope  Gradient 

0-10° 

11-20° 

21-30° 

31  -40°' 

41° 

Number  of  Pellet  Groups 

10 

5 

8 

1 

0 

Percent  of  Total 

42 

21 

33 

4 

0 

Table  3-7-210.  Mule  deer  pellet  groups  accumulated  over  summer  1975  on  five 

slope  gradients  sampled  for  RBOSP. 


Slope  Gradient 

0-10° 

11-20° 

21-30° 

31-40° 

>41° 

Number  of  Pellet 
Groups 

10 

5 

8 

1 

0 

Percent  of 

Total 

42 

21 

33 

4 

0 

t 


<> 


% 
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Table  3-7-211.  Mule  deer  pellet  group  accumulation  over  summer  1975  on  eight 

slope  aspects  sampled  for  RBOSP 


Slope  Aspect 

N 

NE 

E 

SE 

S 

SW 

W 

NW 

Number  of 

Pellet  Groups 

3 

0 

3 

6 

2 

1 

4 

5 

Percent  of 

Total 

13 

0 

13 

25 

8 

4 

17 

20 
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C.  Mammalian  Predators 


0 


1.  Objectives  -  The  purpose  of  the  mammalian  predator  investigations  is 

to  document  the  distribution  and  relative  abundance  of  large  predators  (coyotes, 
bobcats,  black  bears  and  mountain  lions)  and  small  predators  (ringtails,  martens, 
weasels,  etc.)  within  and  adjacent  to  Tract  C-a.  A  further  objective  is  to 
determine  from  any  records  compiled  by  state  and  federal  agencies  the  impact 
these  larger  predators,  particularly  coyotes,  may  have  on  big  game  animals  and 
domestic  livestock  in  the  region. 

2.  Methods 

a.  Data  Collection  -  Two  census  methods,  the  scent-station  visitation 
technique  and  the  siren-elicited  howling  response  procedure, are  being  used  to 
gather  information  on  large  predator  populations.  These  methods  were  selected 
after  a  thorough  review  of  the  literature  and  promise  to  yield  reliable  indices 
of  large  predator  abundance  and  distribution. 

1)  Scent-Station  Visitation  Technique  -  The  scent-station  visi¬ 
tation  technique  was  developed  in  New  York  State  by  Cook  (1949),  who  suggested 
that  records  of  fox  sign  at  scent  posts  provided  a  practical  index  to  the 
relative  abundance  of  foxes  between  areas,  and  from  year  to  year.  In  Wisconsin, 
Richards  and  Hine  (1953)  used  a  variation  of  this  technique  in  a  survey  conducted 
to  inventory  foxes^as  did  Wood  (1959)  in  25  counties  in  Florida,  South  Carolina 
and  Georgia. 

The  method  has  been  standardized  by  the  Denver  Wildlife  Research  Center 
(Linhart  and  Knowlton,  1973).  In  cooperation  with  the  Division  of  Wildlife 
Services,  the  Center  has  used  scent  stations  to  survey  the  relative  abundance 
of  predators  in  17  western  states.  Approximately  350  scent-station  lines  of 
50  stations  each  were  distributed  across  more  than  1.8  million  sq  mi  and 
checked  during  fall  1972  to  1975, as  part  of  a  federal  monitoring  program.  The 
results  of  the  ongoing  program  are  currently  housed  in  ECI's  library.  Addi¬ 
tional  results  will  be  available  from  the  Fish  and  Wildlife  Service  since 
analysis  of  federal  data  will,  in  future  years,  be  the  responsibility  of  this  * 


3-7-515 


^  agency.  A  statistical  evaluation  of  the  survey  method  is  being  developed  under 
federal  contract  with  Oregon  State  Uni versi ty» and  a  contract  completion  report 
is  expected  in  1975.  An  adaptation  of  this  method  is  used  on  and  near  Tract 
C-a  so  that  data  collected  by  ECI  personnel  might  generally  be  comparable  to 
data  obtained  by  federal  agencies. 


The  technique,  as  applied  on  Tract  C-a,  involves  the  initial  establishment  of 
one  "survey  line"  for  November  1974  and  February  1975,  and  the  addition  of  a 
second  survey  line  for  June  1975  and  all  subsequent  sampling  periods.  Each 
survey  line  consists  of  50  scent-stations  spaced  approximately  0.5  km  (0.3  mi) 
apart  along  a  24  km  (14.7  mi)  route  (Figure  3-7-58  ).  At  each  station,  a  small 
perforated  plastic  capsule  containing  about  1  g  of  granulated  fermented  egg 
attractant  is  positioned  in  the  center  of  a  circle  of  sifted  earth  0.9  m  (3.0 
ft)  in  diameter.  During  sampling  periods  when  snow  is  present,  s+ at ions  are 
placed  in  an  unmarked  patch  of  snow;  only  those  tracks  within  the  0.9  m  cncle 
are  recorded.  The  capsule  is  supported  above  the  ground  or  snow  by  a  thin  wire 
rod.  Stations  are  placed  adjacent  to  the  road  edge  and  alternated  from  left 
to  right  sides  of  the  road  to  reduce  the  influence  of  wind  direction.  Survey 


routes  are  checked  daily  for  5  consecutive  days  every  fourth  month,  beginning 
in  November  1974  (originally  scheduled  for  October)  and  continuing  through 
June  1976.  Animal  visits  based  on  tracks  are  recorded  for  each  station  on  a 
standard  field  data  form  (Figure  3-7-59  ). 


Stations  that  are  visited  or  disturbed  are  resifted  or,  in  the  case  of  snow, 
relocated  in  an  unmarked  area  nearby.  The  fermented -egg  attractant  remains 
active  throughout  the  5-day  sampling  period  and  is  only  replaced  if  rendered 
ineffective  by  wind,  rain,  sleet, or  animals  (Linhart  and  Knowlton,  1  973).  An 
olfactory  check  is  made  when  conditions  suggest  the  possibility  of  attractant 
ineffectiveness. 


2)  Coyote  Siren  Survey  -  The  siren-elicited  howling  response  coyote 
census  technique  is  being  employed  concurrently  with  the  scent-station  visi¬ 
tation  technique.  The  former  method  has  been  tested  by  the  Denver  Wildlife 
Research  Center  (Carley,  1973)  and  has  been  used  by  the  Oregon  State  Game  and 
Fish  Agency  (Wolfe,  1974).  The  following  procedures,  patterned  after  Alcorn 
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(1971a,  1971b)  of  the  Bureau  of  Sport  Fisheries  and  Wildlife,  are  being  used 
for  Tract  C-a.  A  48  km  (30  mi)  transect  consisting  of  permanently  marked  siren 
stations  spaced  approximately  4.8  km  (3  mi)  apart  was  established  along  existing 
roads  as  shown  in  Figure  3-7-58  .  To  help  maintain  a  10-station  sample  during 
nights  when  wind  or  noise  interferes  with  data  collection,  an  eleventh  station 
has  been  added  to  the  end  of  the  transect.  A  maximum  of  10  of  the  11 
stations  are  surveyed  and  data  recorded  on  the  data  sheet  for  any  one  night. 

At  each  station,  an  electronic  siren  is  sounded  for  two  complete  pitch  cycles 
("20  seconds),  followed  by  a  1-minute  listening  period.  A  second  two-cycle 
sounding  of  the  siren  is  followed  by  a  2-minute  listening  period. 

Data  recorded  on  a  standard  form  (Figure  3-7-60  )  include  time  of  soundings, 
response  (defined  as  the  number  of  groups  or  identifiable  individuals  neard) 
to  the  first  sounding,  response  to  the  second  sounding  and  total  response  (the 
addition  of  the  recorded  howling  response  during  the  two  listening  periods). 
Notes  on  conditions  which  might  affect  data  such  as  wind,  precipitation,  proxi¬ 
mity  to  humans,  or  interference  by  noise  are  also  recorded.  Alcorn  (1971a, 
1971b)  and  Wolfe  (1974)  recommended  that  the  survey  be  discontinued  or  the 
affected  station  eliminated  if  winds  are  encountered  in  excess  of  10  mph  or 
if  precipitation  occurs.  Stations  where  there  is  much  interference  by  noise 
are  omitted  from  the  computation  of  relative  abundance  indices.  Siren  sampling 
is  accomplished  after  dark  on  two  nights  with  suitable  weather  conditions 
during  the  scent-station  sampling  period. 

3)  Other  Large  Predator  Investigations  -  Two  other  kinds  of 
field  evidence  are  being  compiled  on  the  distribution  and  relative  abundance 
of  large  mammalian  predators.  During  all  aerial  surveys  of  large  mammals 
and  raptors,  the  observing  biologists  record  and  map  the  locations  of  all 
large  predators  seen.  Additional  field  data  will  be  accumulated  on  field 
observation  sheets  (Figure  3-7-39)  during  winter  track  counts  and  other 
field  programs. 

In  addition  to  a  literature  search  for  specific  information  of  past  records 
of  abundance  and  distribution  of  large  mammalian  predators  in  this  area,  State 


%  of  Colorado  Division  of  Wildlife  personnel  are  being  interviewed  for  records  of 
damage  claims  to  livestock,  and  for  hunting  kill  and  trapping  records  of  pre¬ 
daceous  mammals  in  the  region. 

4)  Small  Predators  -  Havahart  live  traps  baited  with  material 
deemed  appropriate  by  a  review  of  the  literature  are  being  routinely  set  during 
small  mammal,  mammalian  predator,  and  winter  track  count  sampling  conducted  in 
every  major  habitat  type  in  the  study  area.  All  traps  are  checked  daily;  any 
animal  captured  is  identified  to  species  and  released.  Location  of  captures, 
sightings  by  field  personnel,  scats,  dens,  and  other  definitive  signs  are  care¬ 
fully  plotted  on  field  maps  (Figure  3-7-39).  Compilation  of  all  maps  will 
supplement  trapping  data  in  determining  the  distribution  of  small  mammalian 
predators  within  and  adjacent  to  Tract  C-a. 


b.  Data  Analysis 


1)  Scent-Station  Visitation  Technique  -  Mammalian  predator  scent- 
station  visitation  data  are  summarized  by  day  .and  summed  for  the  sampling  period 
to  yield  the  total  number  of  operable  station-nights  and  the  total  number 
of  visits  of  each  species  (Figure  3-7-61).  Relative  abundance  indices  are 
calculated  by  dividing  the  total  number  of  visits  of  each  species  by  the  total 


number  of  operable  station-nights  and  multiplying  the  quotient  by  1,000 
(Linhart  and  Knowlton,  1973). 


2)  Coyote  Siren  Survey  -  Data  gathered  in  siren-elicited  howling 
response  surveys  are  summarized  to  yield  the  total  number  of  stations  where  the 
siren  was  sounded  during  the  sampling  period,  the  total  number  of  stations 
where  a  response  (coyote  howl)  was  heard,  and  the  total  number  of  coyote  groups 
that  responded  (Figure  3-7-61).  The  number  of  groups  was  determined  by  noting 
the  sets  of  howls  from  different  directions.  A  group  can  consist  of  one  to  sev 
eral  individuals.  Two  separate  indices  are  calculated  from  these  data:  (1) 
the  station-response  index,  defined  as  the  total  number  of  stations  where  a 
response  was  recorded  divided  by  the  total  number  of  stations 
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where  the  siren  was  sounded  and  multiplying  the  quotient  by  100;  and  (2)  the 
group-response  index,  defined  as  the  total  number  of  groups  that  responded 
divided  by  the  total  number  of  stations  where  the  siren  was  sounded  and 
multiplying  the  quotient  by  100. 

3.  Data  Summary  -  The  mamalian  predator  scent-station  survey  was 
initiated  on  November  11  through  15,  1974,  and  repeated!  during  February  10 
through  14,  1975,  June  22  through  26,  1975  and  October  19  through  23,  1975. 

The  siren-elicited  howling  response  method  as  a  coyote  survey  technique  was 
employed  concurrently  with  the  scent-station  method  on  two  nights  of  suitable 
weather  conditions  during  the  sampling  period.  The  specific  dates  of  the 
siren  survey  were  November  11  and  13,  1974;  February  10  and  12,  1975; 

June  22  and  25,  1975;  and  October  19,  1975.  Only  one  night  of  the  siren 
survey  was  performed  during  October  1975  because  of  unfavorable  weather 
conditions  and  the  onset  of  mule  deer  hunting  season. 

The  results  of  the  scent-station  survey  and  the  corresponding  relative  ^ 

abundance  indices  for  all  sampling  periods  are  summarized  in  Table  3-7-212, 
and  the  results  of  federally  surveyed  lines  within  similar  habitats  with 
similar  physiographic  characteristics  are  presented  in  Table  3-7-213.  Siren 
elicited  howling  response  results  are  summarized  in  Table  3-7-214. 

a)  Scent-station  Visitation  Technique  -  Results  of  the  scent- 
station  visitation  technique  indicate  that  the  coyote  (Canis  latrans)  and 
the  weasel  (Mustela  frenata  or  M.  erminea)  are  the  most  abundant  mammalian 
predators  in  the  Tract  C-a  area.  They  are  the  only  predators  that  have 
responded  to  this  survey  technique. 

The  low  level  of  response  (an  index  of  19  for  coyotes  and  14  for  weasels)  in 
the  November  1974  sample  may  be  attributed  to  the  fact  that  the  sampling 
period  immediately  followed  the  mule-deer  hunting  season.  There  are  two 
reasons  that  such  a  condition  might  affect  scent-station  data:  (1)  the. animals 
would  probably  be  more  wary  following  a  period  of  increased  human  activity, 
especially  one  which  included  firearm  use;  and  (2)  the  animals  would  be  less 
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likely  to  roan,  in  search  of  food  due  to  the  availability  of  camp  refuse, 
viscera  from  hunter  kills.and  the  easy  prey  afforded  by  wounded  deer  (  R. 

Krager,  Colorado  Division  of  Wildlife's  Little  Hills  Experimental  Stat,on, 

personal  communication,  1974). 

Coyote  response  during  February  1975  increased  greatly  (an  index  of  78) 
over  the  November  sample  and  remains  the  highest  of  all  four  sampling  pecods, 
perhaps  because  the  scarcity  of  food  in  the  winter  encouraged  coyotes  to  roam 
farther  and  encounter  more  stations.  Response  during  June  and  Octobe,  19 
was  moderate  for  both  sampling  lines,  with  indices  ranging  between  26  and 
for  coyotes  and  between  26  and  35  for  weasels. 

The  scent-station  visitation  technique  is  not  designed  as  a  method  for  deter¬ 
mining  mammalian  predator  densities.  However,  the  technique  may  be  applied 
as  an  index  of  relative  abundance  and,  as  with  all  indices,  the  greater  the 
sample  size,  the  greater  the  certainty  of  an  accurate  index.  For  this  reason, 
the  sampling  effort  on  Tract  C-a  was  increased  to  two  50-station  lines. 
Although  th*  constitutes  100  scent-stations,  the  possibility  of  con  agion 
(one  animal  visiting  more  than  one  station)  between  stations  locate  on  y 
0  5  km  (0.3  mi)  apart  required  that  each  line  be  considered  as  only  one 
sample,  thus  strict  statistical  comparison  between  sampling  lines  cannot  be 
made.  However,  a  general  comparison  between  the  relative  abundance  indices 
calculated  for  the  Tract  C-a  area  (Table  3-7-212)  and  those  indices  calculated 
for  federally-surveyed  lines  within  similar  habitats  with  similar  physio¬ 
graphic  characteristics  (Table  3-7-213)  illustrates  the  range  of  variation 
in  data-both  between  sampling  lines  and  from  year  to  year-an  s  ows 
the  data  from  Tract  C-a  fall  within  this  range. 

The  scent-station  visitation  technique  is  presently  undergoing  research  to 
determine  its  sensitivity  in  limited  areas  and,  perhaps  with  modification 
its  possible  application  as  a  technique  that  will  provide  density  estimates 
(Robert  Roughton,  United  States  Fish  and  Wildlife  Service,  personal  commum- 

cation,  1975). 
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b)  Coyote  Siren  Census  -  Results  of  the  siren-elicited 
howling  response  survey  are  moderately  consistent  for  most  of  the  samples 
taken  thus  far  with  station-response  indices  ranging  between  40  and  67,  and 
three  of  the  four  group  response  indices  ranging  between  87  and  100.  The  group- 
response  index  of  40  for  the  October  1975  sample  may  be  low  because  of 

the  limited  sample  size  during  that  period.  This  . techni que  appears  to  be 
working  satisfactorily  and  should  prove  valuable  as  an  alternate  indicator  of 
relative  coyote  .abundance  over  a  period  of  time.  The  nature  of  the  results 
obtained  with  this  method  during  November  1974  serve  to  support  the  hypothesis 
that  coyote  numbers  were  not  reduced  as  indicated  by  the  scent-station  survey, 
but  that  the  animals  were  less  likely  to  approach  scent-stations  immediately 
following  the  mule-deer  hunting  season. 

June  1975  was  the  only  sampling  period  thus  far  when  all  10  siren  stations 
were  accessible  for  two  nights.  Snow  and  snow-packed  conditions  have 
prohibited  complete  sampling  in  all  other  samples. 

* 

c)  Other  Large  Predator  Investigations  -  Records  of  mammalian 
predator  sightings  during  large  mammal  and  raptor  aerial  surveys,  as  well  as 
field  observations  during  the  course  of  other  field  investigations,  are 
being  compiled;  and  distribution  maps  summarizing  these  data  will  be  pre¬ 
sented  in  the  final  report. 

Efforts  to  locate  past  records  of  abundance  and  distribution  of  mammalian 
predators,  records  of  damage  claims  to  livestock,  hunting  kill,  and  trapping 
records  of  predatory  mammals  specific  to  the  area  have  been  unsuccessful. 

Many  individuals  from  various  federal  and  state  agencies  have  been  contacted 
in  an  attempt  to  acquire  this  information,  but  it  appears,  at  this  point  at 
least,  that  such  records  were  either  poorly  kept,  misplaced  or  simply  non¬ 
existent.  However,  further  efforts  wi 1 1  hopefully  yield  this  information. 

d)  Small  Predators  -  The  limited  qualitative  Havahart 

1 i ve-trapping  program  has  yielded  two  species  of  small  predators,  the  long¬ 
tailed  weasel  (Mustela  frenata)  and  the  short-tailed  weasel  (M^.  erminea) .  ^ 
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Observations  of  these  mammalian  predators  are  plotted  on  field  maps  and 
distribution  maps  summarizing  all  mammalian  predator  observations  will  be 
presented  in  the  final  report. 


4.  Discussion  -  Records  of  tracks,  scats, and  other  definitive  signs 
recorded  by  ECI  personnel  on  and  near  Tract  C-a, as  well  as  the  results  of  the 
scent-station  visitation  survey  and  winter  track  counts, indi cate  that  the 
coyote  (Canis  latrans),  the  long-tailed  weasel  (MusteVa  fmiataj  ,  and  the 
short-tailed  weasel  (M.  erminea)  are  the  most  abundant  mammalian  predators  in 
Tract  C-a  area.  Coyote  relative  abundance  indices  are  generally  near  the 
midpoint  of  the  range  of  variation  exhibited  by  federally-surveyed  lines  within 
similar  habitats  with  similar  physiographic  characteristics  and  seem  to 
indicate  that  coyote  populations  are  about  average  for  the  region. 


Other  mammalian  predators  that  have  been  documented  in  the  study  are  the 
bobcat  ( Lynx  ruf us)  and  the  badger  (Taxi dea  taxusj . 
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•  TREDATOR  SCENT-STATION  VISITATION  FIELD  DATA  SHEET 

ocofc>{/y  consultants,  Ino. 

Location _ _ _  ProJ.  No.  _ _  Date _  pay  Q _ 

Investigator  _ _  Survey  Route  _ 

Weather 


• 

1 

26 

2 

27 

3 

•  28 

A 

29 

5 

30 

6 

31 

•  7 

32 

8 

33 

9 

34 

10 

35 

11 

36 

12 

37 

1  O 

38 

- - -  “  . —  - - — - - - -  - - - - -  11  “  - 

14 

39 

15 

o 

• 

•  16 

41 

17 

42 

18 

43 

19 

44 

20 

45 

21 

46 

22 

47 

23 

48 

24 

49 

25 

50 

059/060175 


Figure  3-7-59 .  Predator  scent-station  visitation  field  data  sheet  for  RBOSP 
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Figure  3 


-7-60.  Siren  elicited  howling  response  data  sheet  for  RBOSP. 


SIREN-ELICITED  HOWLING  RESPONSE 


ecology  consultants,  Ino. 


Location 

Project  No. 

Date 

Investigators 

Survey  Route 

Weather 

Station  ‘ 
Number 

Time 

Res] 

Firsi 

Groups 

>onse  to 
Sounding 
Individual 

Res  pc 
Second 
Groups 

>nse  to 
Sounding 
Individual 

Total 

Groups 

Response 

Individual 

Notes  on  conditions  affecting  data; 
wind;  proximity  to  humans,  etc. 

1 

2 

3 

U 

5 

* 

6 

7 

• 

8 

• 

9 

' 

10 
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Figure  3-7-61.  Mammalian  predator  investigation  data  summary  and  analysis  form  for  RBOSP 


ecology  conmultanta ,  Inc. 


PREDATORS  -  DATA  SUMMARIZATION  AND  ANALYSIS 

Location:  _  Project: _ Sample  Date: _  Analysis  Date: _  Analyst: 


* 
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Table  3-7-212.  Scent-station  visitation  technique  results  and  relative  abundance  indices  as  calculated 

from  data  collected  during  November,  1974  and  February,  June  and  October,  1975  for  RBUbr 


Nov.  1974 

Feb.  1975 

June  1975A 

June  1975B 

Oct.  1975A 

Oct.  1975B 

Operable  Station 
Nights 

211 

166 

228 

172 

187 

193 

Coyote  index 

19 

78 

26 

r 

35 

C. 

37 

7 

47 

9 

No.  of  visits 

4 

13 

6 

0 

Weasel  index 

14 

12 

26 

35 

27 

r 

26 

r 

No.  of  visits 

3 

2 

6 

6 

5 

0 
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Table  3-7-213.  Scent-station  visitation  technique  results  and  relative  abundance  indices  from  federally- 

surveyed  lines  within  generally  similar  habitats  with  similar  physiographic  characteristics 

(1973-1975)  as  those  sampled  for  RBOSP 


Colorado 


* 

Snrvpv  line  number 

1973 

1974 

1 975* 

14 

17 

18 

14 

17 

18 

14 

17 

18 

Operable  station  nights 

250 

250 

250 

248 

191 

239 

Coyote  index 

148 

96 

28 

48 

26 

54 

Number  of  visits 

37 

24 

7 

12 

5 

13 

Utah 

1973 

1974 

1975* 

Survey  line  number 

15 

16 

17 

15 

16 

17 

15 

16 

17 

Operable  station  nights 

200 

199 

250 

140 

192 

250 

Coyote  index 

60 

45 

20 

7 

26 

164 

Number  of  visits 

12 

9 

5 

1 

5 

41 

*  Data  not  yet  received. 
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Table  3-7-214.  Coyote  siren  census  results  and  station  and  group  response  indices  calculated  from  data 

collected  November,  1974  and  February,  June  and  October,  1975  for  RBOSP 


Number  of 
Stations 

Number  of 

Responding  Stations 

Number  of  Station 

Responding  Groups  Response  Index  * 

Group 

Response  Index** 

15 

10 

Sample  1  (November,  1974) 

13 

67 

87 

11 

7 

Sample  2  (February,  1975) 

10 

64 

91 

20 

10 

Sample  3  (June  1975) 

20 

50 

100 

10 

4 

Sample  4  (October,  1975) 

4 

40 

40 

★ 


Station  Response  Index  = 


Total  number  of  stations  with  response 
Total  number  of  stations 


X  100 


**  Group  Response  Index 


Total  number  of  groups  responding 

Total  number  of  stations  uu 


D.  AVIFAUNA 


1.  Objectives  -  The  purposes  of  the  avian  census  program  are  to  identify 
the  bird  species  that  occur  within  the  study  area  on  a  seasonal  and  annual 
basis,  to  determine  for  principal  species  their  density  in  and  use  of  dominant 
habitats,  and  to  develop  an  objective  designation  of  important  species.  The 
importance  of  an  avian  species  may  be  determined  by  demonstrating  its  recrea¬ 
tional  or  economic  value;  threatened,  rare  or  endangered  status;  esthetic 
value;  or  critical  role  in  the  structure  and  function  of  the  ecosystem. 

Favored  nesting  habitats  of  breeding  species  are  to  be  indicated. 

2.  Methods 


a.  Data  Collection 


1)  General  Avifauna  -  Population  densities  of  songbirds  and 
certain  non-songbirds  residing  in  or  utilizing  major  vegetation  types  on 
Tract  C-a  and  adjacent  areas  are  being  determined  by  the  strip  transect 
method  developed  by  Emlen  (1971).  These  quantitative  censuses  commenced  in 
early  October,  1974  and  will  continue  through  August,  1  976..  Fifteen  habitats 
are  being  censused  for  species  composition  and  abundance  during  nine  field 
periods  (October,  December,  1974;  February,  April,  June,  October,  1975; 
February,  April,  June,  1976).  All  transects  except  a  riparian  census  route 
either  start  at  or  traverse  one  of  the  14  small  mammal  live-trapping  grids 
(Figure  3-7-27 ) . 


At  each  of  the  15  census  sites,  a  strip  transect  procedure  is  being  used  to 
provide  data  from  which  bird  densities  can  be  calculated.  The  particular 
technique  employed  consists  of  slowly  walking  through  a  strip  approximately 
800  m  (2,624  ft)  long  and  244  m  (800  ft)  wide;  all  individual  birds  seen  and 
heard  within  this  strip  are  recorded  by  species  on  a  standard  field  data  form 
according  to  their  perpendicular  distance  from  the  transect  at  the  time  of 
initial  observation.  Perpendicular  distances  are  recorded  according  to 
categories  of  0-3  m  (0-10  ft),  3-7.6  m  (10-25  ft),  7.6-15.2  m  (25-50  ft), 
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15.2-30.5  m  (50-100  ft),  30.5-61  m  (100-200  ft),  and  61-122  m  (200-400  ft).  A 
hand-held  rangefinder  was  used  initially  to  "calibrate"  the  observer  to  these 
distance  zones.  The  length  of  each  transect  was  determined  by  measuring  a 
plot  of  the  route  on  USGS  7.5  minute  topographic  maps,  and  converting  the 

length  to  meters. 

Strip  transect  censuses  are  conducted  during  periods  of  peak  activity,  generally 
within  3.5  hours  of  sunrise  and  sunset. 


Strip  transect  techniques  are  time  consuming  and  are  employed  to  obtain 
quantitative  baseline  data  which  will  form  the  norm  for  future  compari sions . 

To  be  useful  for  such  comparative  applications,  the  strip  transect  method  is 
restricted  to  relatively  homogeneous  blocks  of  habitat.  Species  which  prefer 
mixed  or  "edge"  habitats,  or  species  occupying  very  limited  patches  of  specialized 
habitat,  cannot  be  effectively  surveyed  by  strip  transect  techniques.  Edge 
habitats  and  small  but  unusual  habitat  patches  were  inventoried  by  qualitative 
censuses  to  achieve  a  more  complete  inventory. of  bird  species  which  utilize 

the  full  range  of  Tract  C-a  habitats.  Such  qualitative  observations  thus 
satisfy  an  inventory  role,  whereas  strip  transect  data  satisfy  a  baseline 
establishment  role.  Because  of  coverage  of  a  diverse  spectrum  of  habitats, 
more  species  are  usually  encountered  in  qualitative  surveys  than  quantitative 
counts . 


Qualitative  count  surveys  are  conducted  during  each  general  bird  sampling 
period.  Such  surveys  consist  of  walking  a  route  in  a  given  vegetation  type 
approximately  250  m  (820  ft)  long,  and  recording  all  birds  encountered,  by 
species  and  numbers,  on  a  data  form.  Quantification  in  these  surveys  is 
less  rigorous  than  in  standard  strip  transect  censuses,  and  they  may  be  conducted 
during  mid-day  periods  of  lower  bird  activity.  Thus,  quantitative  comparisons 
between  qualitative  surveys  performed  at  different  sites  or  times,  or  between 
qualitative  and  strip  transect  censuses,  are  usually  not  reliable.  Nonetheless, 
qualitative  surveys  serve  important  functions:  they  promote  more  complete 
assessment  of  avian  diversity  in  each  vegetation  type,  provide  a  more  complete 
qualitative  rendition  of  species  distributions,  and  develop  a  more  thorough 
inventory  of  species  inhabiting  the  Tract  C-a  vicinity. 
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Nest  surveys  are  conducted  to  provide  supplemental  information  on  which 
species  breed  in  the  area  and  their  specific  habitat  preferences.  When  an 
active  nest  is  discovered  during  any  field  activity,  the  nest  is  examined  and 
the  species,  nest  type,  nest  substrate,  rim  height  of  nest,  nest  location  in 
relation  to  nearby  landmarks,  and  nest  contents  are  recorded  on  a  field  data 
sheet. 

Strip  transect  surveys  are  not  interrupted  to  obtain  data  on  nests.  This 
reduces  the  possibility  of  recording  birds  already  tallied.  Rather,  the 
nest's  location  is  marked  with  surveyor's  flagging  tape  and  examined  after 
the  strip  transect  census  is  completed.  Nests  discovered  during  qualitative 
counts  and  upland  gamebird,  waterfowl,  and  raptor  investigations  are  examined 
upon  discovery. 


2)  Upland  Gamebirds  -  The  locations  of  sage  grouse  seen  during 
strip  transect  censuses  and  observations  made  during  any  terrestrial  field 
investigation,  including  aerial  surveys,  help  identify  possible  locations  of 
sage  grouse  leks  (strutting  grounds),  these  locations  are  plotted  on  maps 
and  designated  as  sites  of  potential  nesting,  since  approximately  80%  of  all 
sage  grouse  nests  are  found  in  association  with  the  sagebrush  vegetation  type 
and  within  a  5.65  km  (3.5  mi)  radius  of  a  strutting  ground  (Gill,  1965; 
Martin,  1970;  Autenrieth,  1969,  1970). 


To  gauge  sage  grouse  nesting  success,  a  20-mile  brood  census  route  through 
sagebrush  habitat  (Patterson,  1952;  Rogers,  1964)  is  being  traversed  on  roads 
through  Tract  C-a  and  adjacent  areas  on  two  consecutive  mornings  during 
mid-July  1975  and  1976  (Figure  3-7-  62).  The  census  route  is  traversed  in  a 
4-wheel  drive  vehicle  driven  at  less  than  32  km  (20  mi)  per  hour.  Encountered 
sage  grouse  are  flushed  and  tallied  according  to  sex  and  age.  Criteria  for 
sexing  and  aging  are  based  on  data  presented  by  Rogers  (1964). 


Blue  grouse  favor  open  conifer-aspen  stands  or  areas  where  aspen  and  shrubs 
are  intermixed  (Rogers,  1968).  In  the  study  area,  these  vegetation  types 
are  found  only  on  the  slopes  of  Cathedral  Bluffs.  On  two  consecutive  mornings 
during  May,  1975  and  1976,  a  24.2  km  (15  mi)  route  traversing  these  habitats 
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(Figure  3-7-  62)  is  travelled  to  count  blue  grouse  and  to  determine  areas  of 
concentration.  These  surveys  commence  at  daybreak  and  continue  for  3  hours 
after  sunrise.  Stops  are  made  at  each  appropriate  vegetation  site,  and  all 
grouse  heard  displaying  are  recorded.  The  survey  period  represents  the  height 
of  the  blue  grouse  display  season  (Rogers,  1968;  Mussehl  ,  1  969). 

Audible  detection  of  either  hooting  or  flutter  display  activity  is  used  in 
addition  to  sightings  to  indicate  the  presence  of  blue  grouse.  Display 
locations  are  plotted  on  site  maps  and  identified  as  probable  nesting  areas  for 
this  species.  These  areas  are  revisited  during  August;  at  this  time,  all 
flocks  located  are  flushed  and  young- to-adul t  ratios  recorded. 

Density  of  mourning  doves,  breeding  inhabitants  of  almost  all  vegetative 
communities  on  Tract  C-a  and  vicinity,  is  determined  from  strip  transect 
counts  and  subsequent  calculations. 

3)  Waterfowl  -  Waterfowl  were  censused  during  October,  1974 
and  April,  June,  and  August,  1975.  During  each  census  period,  the  Stake 
Springs  Draw  impoundment  (NW  1/4,  Section  14,  T  2S,  R99W)  was  visited  during 
morning,  mid-day,  and  early  evening  for  a  minimum  of  2  days  to  determine  the 
extent  of  utilization  by  migratory  or  breeding  waterfowl.  Observations  were 
made  from  a  position  approximately  200  in  (656  ft)  south  of  the  impoundment. 

This  vantage  provides  good  visibility  and  minimizes  disturbance  of  waterfowl 

by  the  observer.  The  pond  is  observed  for  approximately  15  minutes  during  each 
of  the  three  visits.  Each  bird  observed  on  the  pond  is  identified  to  species, 
and  the  number  of  individuals  per  species  is  recorded  on  a  standard  field  data 
form.  In  addition  to  geese  and  ducks,  snorebird  use  of  the  pond  is  also  determined. 

4)  Raptors 

a)  Aerial  Surveys  -  Raptorial  birds  include  the  vultures, 
hawks,  eagles,  falcons,  and  the  owls.  The  common  raven  is  also  included  in 
this  category,  due  to  its  similar  ecological  role  (Craighead  and  Craighead, 

1969). 
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Low-level  aerial  surveys  are  being  conducted  to  determine  relative  abundance 
and  distribution  of  raptors  utilizing  or  residing  in  the  vicinity  of  Tract 
C-a.  These  flights  were  initiated  in  November,  1974  and  have  continued  in 
conjunction  with  bimonthly  mule  deer,  elk,  feral  horse,  and  domestic  livestock 
aerial  surveys.  Flights  are  conducted  in  a  high-winged  aircraft  designed  to 
permit  slow  flight  speeds  at  low  levels  above  the  ground.  The  plane  is  flown 
along  standardized  transects  (Figure  3-7-  63)  at  an  indicated  air  speed  of 
137.1  -  153.2  km  (85-95  mi)  per  hour  and  at  an  altitude  of  approximately  60  m 
(196.8  ft),  safety  permitting.  During  successive  census  flights,  the  flight 
paths  (transects),  speed,  and  altitude  of  the  aircraft  are  duplicated  as 
closely  as  weather  conditions  allow. 

Portable  tape  recorders  are  used  to  record  information,  thereby  permitting 
continuous  observation  of  the  transect.  Prior  to  the  census,  the  types  of 
general  information  described  for  big  game  censuses  are  identified  on  the  tape. 

Raptors  seen  by  the  pilot  and  two  observers  (positioned  on  opposite  sides 
of  the  plane)  are  located  and  identified  as  to  species  and,  when  possible,  ^ 

age  class.  Subsequent  to  the  flight,  all  information  recorded  on  the  tape  is 
transcribed  by  each  observer  onto  a  standard  aerial  raptor  census  report  and 

summary  form. 

Aerial  surveys  cover  Tract  C-a  and  adjacent  areas  as  illustrated  on  Figure 
3-7-  63.  Each  aerial  survey  consists  of  14,  17.7  km  (11  mi)  transects  and 
systematically  covers  Tract  C-a  and  adjacent  areas.  Odd-numbered  transects 
are  flown  from  north  to  south  and  even-numbered  transects  are  flown  in  the 
opposite  direction.  Each  successive  pass  is  flown  approximately  1.6  km 
(1.0  mi)  from  the  previous  transect,  as  mapped. 

Although  raptor  surveys  occur  on  the  same  days  as  mule  deer,  elk,  feral  horse, 

and  domestic  livestock  aerial  surveys,  they  are  initiated  after  the 

ungulate  surveys  have  been  completed.  This  delay  allows  thermals,  which  are 

utilized  by  raptors  for  soaring  and  hunting,  to  develop.  At  times,  censuses 

may  be  postponed  or  terminated  due  to  adverse  weather  (low  overcast,  high 

winds,  rain,  snow,  etc.).  If  a  survey  is  aborted,  it  is  conducted  in  its  % 

entirety  after  weather  conditions  become  more  favorable. 


3-7-535 


b)  Ground  Surveys  -  During  late  April  and  early  June  1975 
and  1976,  potential  raptor  nesting  habitats  on  Tract  C-a  and  the  surrounding 
area  are  traversed  on  the  ground  for  four  consecutive  days.  Raptors  noted 
during  these  and  any  other  avian  field  activities  are  recorded  as  to  species, 
age  class  (based  on  criteria  developed  by  Bent,  1961;  Peterson,  1947,  1961; 
and  Brown  and  Amadon,  1968),  and  location  of  observation.  All  raptor  nests 
(active  or  inactive)  encountered  are  carefully  examined  and  their  locations 
plotted  on  field  maps.  Photographs  are  taken  of  the  nest  site  area.  Nests 
located  during  the  non-nesting  period  are  revisited  and  watched  for  evidences 
of  occupancy;  the  species  occupying  each  active  nest  is  determined. 


Three  specific  portions  of  the  study  area  are  the  focus  of  the  concentrated 
nest  search  activities  during  April  and  June.  The  first  area  is  Tract  C-a 
proper.  Eight  separate  north-south  transects  are  walked;  transect  #1  originates 
at  the  northwest  corner  of  Tract  C-a  and  each  successive  transect  begins 
approximately  0.53  km  (0.33  mi)  east  of  the  previous  one. 


Major  habitats  surrounding  Tract  C-a  comprise  the  second  sampling  area.  An 
observer  walks  one,  4  km  (2.48  mi)  transect  in  each  vegetation  type  to  locate 
active  nests. 


The  third  sampling  area  includes  the  major  drainage  gulches  and  other  small 
gullies  which  offer  cliff-nesting  potential.  Areas  where  rock  outcroppings 
and  steep  cliffs  occur  were  determined  by  ground  reconnaissance  and  analysis 
of  aerial  photographs  of  the  Tract  and  surrounding  area.  This  area  includes 
the  western  slopes  of  Cathedral  Bluffs,  where  golden  eagles,  peregrine  falcons, 
and  prairie  falcons  may  nest. 

During  December  1974  and  1975,  and  April  1975  and, 1976,  a  standardized  road 
transect  is  traversed  at  night  to  assess  owl  activity.  These  surveys  commence 
within  2  hours  after  sunset.  The  road  transect  consists  of  30  stops,  each 
permanently  marked  with  a  stake  and  flagging  tape,  located  approximately  1.6  km 
(1.0  mi)  apart  (Figure  3-7-64  ).  Length  of  the  transect  is  48.4  km  (30  mi). 

At  each  stop,  the  observer  leaves  the  vehicle,  walks  approximately  15  m  (50  ft) 
away,  and  records  on  a  data  sheet,  by  species,  the  number  of  owls  heard  or 
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observed  during  a  5-minute  period.  Criteria  for  determining  owl  species  by 
vocalizations  are  based  on  the  observer's  experience,  tape  recordings  of 
various  species,  and  information  presented  by  Peterson  (1947,  1961),  Bent 
(1961),  Craighead  and  Craighead  (1969),  Thorpe  (1961),  and  Armstrong  (1973). 


b.  Data  Analysis 


1)  Population  Density  Estimates  -  Estimations  of  population  density 
for  species  observed  on  strip  transects  are  determined  by  one  of  three  methods 
(Emlen  1971),  depending  on  the  conspicuousness  of  the  species  to  the  observer. 
Since  the  validity  of  any  of  these  methods  varies  for  different  species, 
professional  judgment,  based  on  experience  with  the  noticeabi 1 i ty  of  various 
species  within  different  habitats  during  different  seasons,  is  used  in  selecting 
the  best  density  estimator.  As  an  illustration  of  the  procedures  of  density 
estimation  utilized  for  strip  transect  data  by  the  three  methods  discussed 
below,  a  sample  problem  is  provided  in  Figure  3-7-65. 


For  species  which  are  associated  with  distinctive  habitat  types,  are  conspicuous, 
and  occupy  large  activity  areas,  Method  "A"  usually  provides  the  best  density 
estimate.  This  method  assumes  that,  because  of  their  cons.pi cuousness  and 
activity,  all  individuals  occupying  the  strip  transect  area  are  tallied  by 
the  observer.  Thus,  the  method  simply  involves  division  of  the  total  number 
of  individuals  seen  on  the  transect  by  the  total  area  of  the  transect  to  obtain 
estimates  of  number  per  km^.  To  determine  number  per  hectare  (#/ha),  a  factor 
of  0.1  is  multiplied  by  the  number  of  birds  observed. 


Method  "B"  recognizes  that  most  species  become  less  and  less  conspicuous 
over  distance  and  therefore  have  a  decreasing  probability  of  being  recorded 
with  increasing  distance  from  the  transect  route.  Thus,  a  coefficient  of 
detectability  (C.D.),  the  proportion  of  a  species'  population  which  is 
ordinarily  detected  by  an  observer,  is  used  to  adjust  the  estimate  obtained 
by  Method  "A".  The  coefficient  of  detectability  is  determined  directly  from 
data  on  the  distribution  of  detection  points  perpendicular  to  the  transect 
route.  The  transect  route  bisects  the  sampling  area,  which  is  divided  into 
a  series  of  strips  parallel  to  the  central  route.  The  strip  widths,  presented 
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FIGURE  3-7-65  oco/ogy  consultants,  Inc. 

SAMPLE  PROBLEM  FOR  STRIP  TRANSECT 
DENSITY  ESTIMATION  FOR  RBOSP 
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DATA  ANALYSIS  -  STRIP  CENSUSES 
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as  distances  from  the  central  transect  route,  are  listed  under  General  Avifauna 
Data  Collection.  It  is  assumed  that  all  individuals  of  a  species  observed  in 
strips  preceding  and  including  the  strip  containing  the  greatest  number  of 
birds  for  that  species  represent  the  total  number  of  birds  present  within 
those  strips.  This  sum,  termed  the  basal  plateau  level,  is  extrapolated  to 
the  limits  of  the  entire  census  band  [800  x  244  m  (2,624  x  800  ft)] 
so  that  the  resulting  figure  represents  the  projected  number  of  birds  for  a 
species  within  the  entire  transect.  The  coefficient  of  detectability  for  the 
species  is  then  determined  by  dividing  the  observed  number  of  birds  within  the 
transect  by  the  projected  number.  The  C.D.  thus  represents  the  efficiency  of 
the  census  for  a  particular  species.  Dividing  the  density  estimates  obtained 
in  Method  "A"  by  the  coefficient  of  detectability  provides  an  adjusted  popu¬ 
lation  density  estimate  (Emlen  1971). 


When  the  assumption  of  complete  censusing  of  birds  of  a  species  close  to  the 
transect  route  cannot  be  met,  such  as  in  instances  of  particularly  shy  or 
retiring  species,  Method  "C"  is  employed  for  density  estimation.  This  method 
involves  multiplication  of  the  estimate  obtained  in  Method  "B"  by  an  additional 
adjustment  factor,  the  basal  detectability  adjustment.  This  method  adjusts 
for  those  species  whose  conspicuousness  diminishes  rapidly,  past  some  critical 
distance  from  the  transect  route;  these  birds  may  not  be  seen  unless  they  flush 
nearly  underfoot.  Emlen  (1971)  suggested  that  the  basal  detectability  adjust¬ 
ment  should  rarely  exceed  1.2  for  wintering  birds  and  should  average  about 
1.5  for  breeding  bird  populations  because  of  the  inactivity  of  the  females  and 
the  intermittent  singing  of  the  males.  For  those  species  warranting  this 
correction,  values  of  1.2  and  1.5  were  applied  for  wintering  and  breeding 
birds,  respecti vely.  Additional  field  experience  will  undoubtedly  lead  to 
refinements  in  these  adjustment  factors. 


2)  Index  of  Relative  Abundance  -  Once  a  population  density  estimate 
is  computed,  it  is  used  to  determine  the  percent  relative  abundance  (%  RA)  for 
each  species.  The  %  RA  is  defined  as  follows: 


%  RA  = 


Density  of  species  A 

£  density  of  all  species 


x  100 
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Since  the  projected  number  per  hectare  takes  into  account  correction  factors 
applied  to  the  observed  population  count,  in  the  case  of  strip  transect  data 
%  RA  is  based  on  number  per  hectare  rather  than  actual  number  observed.  In 
the  case  of  qualitative  counts,  %  RA  is  based  on  actual  numbers  of  individuals 
observed. 


3)  Species  Diversity  -  Shannon-Weiner  species  diversity  indices 
are  calculated  for  each  strip  transect  during  each  sampling  period  by  the 
methods  outlined  in  Section  A.2.C  (Data  Analysis).  However,  the  adjusted  number 
of  birds  per  transect  (number  observed  *  coefficient  of  detectability  x 

basal  detectability  adjustment)  is  used  in  the  calculation  rather  than  actual 
number  observed.  This  method  thus  adjusts  for  the  varying  conspicuousness 
of  different  species. 

4)  Confidence  Level  of  Data  -  A  number  of  factors  may  influence 
the  accuracy  and  utility  of  data  used  to  calculate  population  abundances  of 
animals.  Certain  factors  are  intrinsic  to  the  field  and  data  analysis 
methodologies  employed;  the  best  available  methodologies  incorporate  routines 

or  procedures  which  maximize  data  utility  and  interpretation.  Other  factors  are 
determined  by  circumstances  extrinsic  to  the  sampling  technique  used.  Extrinsic 
factors  become  especially  influential  in  reducing  the  confidence  one  can  place 

in  data  on  abundance  in  situations  where  the  studied  organisms  have  capability 
for  movement  over  long  distances,  or  when  behavioral  traits  cause  population 
aggregations  which  lead  to  extremely  patchy  occupancy  of  satisfactory  habitat. 

Because  birds  are  highly  mobile  and,  during  the  non-breeding  season,  often  exhibit 
extreme  non-uniformity  in  their  distribution  patterns,  density  estimation  becomes 

difficult;  thus,  it  is  often  necessary  to  qualify  the  meaning  of  bird  density 
values  derived  from  even  the  best  field  census  procedures.  In  the  data  summary 
section,  occasional  qualifications  are  made  as  deemed  necessary.  Here,  a 
brief  generic-level  treatment  of  potential  data  limitations  is  presented. 

a)  Winter  Mixed  Flock  Behavior  -  Commencing  in  late  fall  and 
continuing  until  early  spring,  many  permanent  and  winter  resident  species  of  the 
Piceance  Basin  congregate  in  mixed-species  flocks.  These  flocks  are  usually 
nonstationary;  the  individuals  comprising  them  exploit  food  resources  in  a 


very  localized  area  for  a  few  hours  or,  in  the  case  of  a  rich  food  source, 
longer  periods  before  moving  en  masse  to  another  feeding  or  roosting  location. 

The  resultant  pattern  of  distribution  accounts  for  vast  areas  of  a  particular 
habitat  remaining  devoid  of  birds  at  a  particular  time,  while  other  areas  support 
dense  congregations.  Field  data  obtained  during  the  winter  period  generally 
reflect  the  inconsistent  pattern  of  habitat  utilization  caused  by  this  dynamic 
behavior  of  winter  flocks.  Few  or  no  birds  will  be  tallied  along  some  0.8  km 
transects,  while  other  transects  which  fortuitously  include  a  mobile  winter 
flock  within  the  censused  strip  will  tally  a  large  number  of  individuals. 
Moreover,  reduced  visual  and  audible  conspicuousness  of  individual  birds  that 
do  not  flock  as  compared  to  birds  that  do  decreases  their  potential  of  being 
observed.  Consequently,  individual  conspicuousness  and  flock  conspicuousness 
will  strongly  influence  the  species  which  are  recorded  and  their  population 
numbers  (Brewer,  1972),  despite  careful  field  work  and  application  of  coef¬ 
ficients  of  detectabilities.  Add  to  these  extrinsic  factors  the  generalized 
habitat  preferences  exhibited  by  species  of  wintering  birds,  plus  temporal 
avoidances  by  individuals  and  flocks  of  windswept  habitats  such  as  meadows, 
and  the  interpretation  of  population  densities  in  a  given  habitat  becomes 
clearly  in  need  of  qualification.  Unfortunately,  practical  field  techniques 
which  can  resolve  these  specific  problems  remain  unavailable  despite  intensive 
efforts  by  field  ornithologists  to  perfect  them. 

b)  Migratory  Behavior  -  Generally,  during  their  migration 
species  do  not  exhibit  the  well-defined  habitat  preferences  and  attachment 
to  specific  locations  shown  by  them  during  the  breeding  season. 

Results  of  censuses  made  during  this  period  must  thus  be  viewed  with  cogni¬ 
zance  of  certain  basic  characteristics  of  bird  migration.  During  migration, 
many  nocturnally  migrating  species  stop  their  directional  movement  each 
morning  and  then  feed  and  rest  in  loosely  organized  flocks;  these  flocks 
move  along  topographical  features  such  as  drainages  or  ridges.  Similar  to 
patterns  exhibited  by  mixed  winter  flocks,  bird  distribution  during  periods 
of  migration  often  is  highly  clumped  or  aggregated,  and  large  areas  of 
seemingly  appropriate  habitat  support  no  birds  at  a  given  moment,  while  a 


relatively  small  area  may  contain  extremely  high  densities  of  birds.  As  a 
consequence ,  a  series  of  bird  density  estimations  determined  over  a  sequence 
of  migration  periods  must  not  be  interpreted  as  providing  data  which  are 
directly  comparable  for  long-term  trends. 


Moreover,  species  composition  within  a  region  during  migration  is  dynamic,  as 
a  wave  of  certain  migrant  species  can  quickly  be  replaced  by  a  wave  dominated 
by  different  species.  Densities  can  also  vary  markedly  from  day  to  day  during 
migration,  as  bird  numbers  increase  in  an  area  when  poor  weather  stalls 

advance  and  decline  abruptly  when  favorable  weather  conditions  promote  exodus. 
This  dependency  of  migratory  dynamics  on  weather  conditions  has  been  well 
documented  (Curtis,  1969,  1970;  Hassler,  et  al . ,  1963).  The  exact  path  which 
a  flock  of  birds  takes  and,  therefore,  the  location  of  a  stopping  point  along 
the  migratory  route  may  also  be  determined  by  the  extent  to  which  the  migrating 
flock  is  displaced  by  winds  (Graber,  1968). 


A  consequence  of  avian  population  dynamics  during  migration  is  that  migrant 
species'  density  values  are  of  limited  use--they  represent  an  estimate  of 
bird  numbers  at  a  single  pulse  in  time  and  at  a  spatial  scale  entirely  too 
small  for  logical  treatment,  since  many  species'  migrant  movements  are  actually 
of  continental  scale.  Hence,  census  results  by  any  method  from  periods  of 
autumn  and  spring  migration  are  not  appropriately  used  as  baseline  data,  but 
are,  nonetheless,  important  to  satisfying  the  requirement  that  an  inventory  be 
made  of  species  utilizing  tract  habitats  during  migration. 


c)  Wide-Ranging  Species  -  Most  birds  of  prey  range  over 
wide  areas  during  hunting  activities.  A  single  golden  eagle,  for  instance, 
may  traverse  as  much  as  50  km^  (20  mi^)  in  the  course  of  daily  hunting.  Such 
movements  over  large  areas  preclude  effective  estimation  of  population  densities 
by  any  census  method  that  is  restricted  to  specific  vegetative  communities. 
Because  strip  transect  data  on  most  birds  of  prey  are  not  amenable  to 
density  estimations,  tallies  of  buteos,  accipiters,  falcons,  and  eagles 
made  during  transect  censuses  were  excluded  from  calculations  of  bird 
densities  at  each  of  the  15  transects.  Similarly,  strip  transects 
sightings  of  upland  gamebirds  other  than  the  mourning  dove,  which  during 
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the  nesting  season  confines  its  activities  to  a  relatively  small  territory, 
were  also  excluded  from  density  calculations. 


d)  Aerially  Feeding  Species  -  Nighthawks,  swifts,  and 
swallows  feed  by  capturing  insects  on  the  wing,  so  most  tallies  of  these 
species  involve  observations  of  birds  in  flight.  Because  these  species  some¬ 
times  concentrate  in  areas  of  insect  congregations,  censuses  of  transects  sup¬ 
porting  such  temporary  concentrations  tend  to  overestimate  densities  of  these 
species.  Overestimates  of  this  nature  result  from  all  census  techniques. 

Based  on  conclusions  from  discussions  presented  in  a)  and  b)  above,  density 
data  derived  from  migration  and  winter  periods  must  be  carefully  qualified. 
Conversely,  because  breeding  birds  exhibit  tenacity  to  territories  and  are 
dispersed  throughout  their  preferred  habitat,  quantitative  data  on  certain 
permanent  and  summer  resident  species'  densities  obtained  during  the  nesting 
period  are  reliable  indicators  of  abundances,  given  qualifications  indicated 
below  which  relate  to  intrinsic  limitations  of  the  specific  strip  transect 
methodology  being  employed. 

e)  Habitat  Heterogeneity  -  Censuses  aimed  at  establishing 
avian  densities  assume  that  the  habitat  being  sampled  is  homogeneous  and 
characteristic  of  the  vegetative  community  of  interest.  The  strip  transect 
methodology  employed  in  the  tract  vicinity  requires  a  relatively  large 
sampling  area  [800  x  244  m  (2,624  x  800  ft)].  Careful  placement  of  transects 
within  large  blocks  of  relatively  homogeneous  communities  has  minimized 
inclusion  of  multiple  habitats  within  a  single  transect.  Nonetheless, 

patches  of  dissimilar  habitats  resulting  from  plant  responses  to  discontinuities 
in  soil,  moisture,  slope,  etc.  are  interspersed  within  most  transects.  These 
patches  sometimes  attract  species  which  are  not  characteri sti c  of  the  specific 
habitat  being  censused  and,  occasionally,  such  species  are  tallied  during  the 
census . 


% 
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f )  Overestimations  from  Single  Sightings  in  Innermost  Transect 
Stri p  -  The  extrapolation  of  basal  plateau  values  to  the  entire  transect  width 
tends  to  produce  overestimates  of  density  when  a  species  has  been  observed 
only  once  or  twice,  and  sightings  are  confined  to  the  strip  closest  to  the 
transect  route.  To  reduce  the  magnitude  of  such  overestimations,  sightings 
in  the  two  innermost  strips  were  combined  for  the  purpose  of  calculating 
densi ty. 

3.  Data  Summary 

a.  General  Avifauna  -  The  status,  occurrence,  and  preferred 
habitats  of  the  129  species  which  have  been  observed  in  the  study  area  during 
the  first  year's  investigations  are  listed  in  Table  3-7-215.  Definitions  of 
terms  used  to  describe  status  and  occurrence  are  presented  in  footnotes  to 
this  table. 

The  remainder  of  this  section  summarizes  information  derived  from  strip 
transect  censuses  at  the  15  transect  locations  during  the  first  year  of 
the  terrestrial  investigations.  Emphasis  of  the  discussion  focuses  on 
species  considered  to  be  the  most  important  in  each  habitat.  Generally, 
species  achieving  greater  than  10%  relative  abundance  are  considered  here  as 
“important".  Other  species  attaining  a  lesser  numerical  abundance  are  also 
addressed  in  events  where  it  is  necessary  to  clarify  data  according  to  the 
discussion  of  Confidence  Level  of  Data  given  earlier.  Although  seme  species 
mentioned  below  occur  in  more  than  one  of  the  censused  vegetation  types, 
their  ecological  requirements  are  discussed  only  once. 


Table  3-7-215 


OCCURENCE,  ANTICIPATED  STATUS,  AMD  HABITATS  AT  TIME  OF  OBSERVATION 
FOR  BIRD  SPECIES  SEEN  EtTUEEN  OCTOBER  1074  AND  OCTOBER  1075  * 


ORDER 

FAMILY 

(Spc-cies) 

Common  Name 


CICON1 IFORMES 
AROFIDAE 
(Ardea  herodias) 
Great  blue  heron 
Cl  CON  1 1  DAE 
(PI  egad  is  chi  hi ) 
White-faced  ibis 


ANSERI FORMES 
ANATIDAE 

(Anas  platyrhynrhos  ) 
Mai  lard 

(Anas  strepera) 

Gadwal 1 
(Anas  crecca) 

Green-winged  teal 
(Anas  discors) 
Blue-winged  teal 
(Anas  cyanoptera) 
Cinnamon  teal 
(Aythya  ameri^cana) 
Redhead 


FALCON  I FDRMCS 
CATUARTIDAE 
( C_a  1 1 i  a  r  t  e  s  a  •  i  r  a ) 

Turkey  vulture 
ACCIPITRIDAE 
( Accipi ter  gen t i l_is ) 

t V.' k 

(Accij'jt:e_r  stria tus) 
Sharp- shinned'  hawk 
( Ac  c  ip  iter  cooneri  i ) 

X  o  o’p'er'rs"  TT.iwk" 

( B_ut  en  jji na i_c e_n sis) 

Red- tailed  hawk 
( But r o  sw a_i ns o_ni_ ) 
Swainson's  hawk 
(Buteo  jMrjojnis) 

Rough- 1  egged  hawk 
(Agui 1  a  chrysaetos) 

Golden  eagle 

( Ha_l_i  a  e  ot  u  s  1 euocepha  1  us ) 
Bald  eagle 
(Ci reus  cyan pus) 

Marsh  hawk' 


FALCONIDAE 
( Fa  1 co  mexicanus) 
Prairie  falcon 
( Falco  ppregtlnus) 
Peregrine  falcon 
(Falco  columbarius) 
Merl  i  n 

(Falco  sparveri us) 
American  kestrel 


GALL  I  FORMES 
TETRAONIDAE 
(Dendraqapus  obscurus) 

Blue  grouse 

( Ce n it  ro cere i is  u rophasianus) 
~$age  grouse 


GRIJI  FORMES 
GRUIDAE 

(Grus  canadensis  tatn da_[ 
Greater  sandhill  crane 
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Table  3-7-215 
(CONTINUED) 


m 


ORDER 

FAMILY 

(Species) 

Common  Name 


GRUIFOPMCS 

RALLIDAE 

(Rail us  I iinicola) 
Virginia  rail 
(Porzana  Carolina) 
Sora 


CHARADRI I  FORMES 
CHARADI IDAE 

(Charadrius  semipalmatus) ' 
Semipalmated  plover 
(Charadrius  voci ferus) 
Killdeer 
SCOLOPACI DAE 

(Cape! la  gal  1 i nago) 

Common  snipe 
(Actitis  macularia) 

Spotted  sandpiper 
(Tringa  soli  tori  a) 

Solitary  sandpiper 
(Tringa  flavipes) 

Lesser  yel lowlegs 
(Numenius  americanus) 
Long-billed  curlew 


RECUR V I ROSTR I  DAE 

(Recurvi rostra  amor icana) 
American  avocet 
PMALAROPODIOAE 

( S_t._eg  -  in  on  us_  tr  i color) 
Wilson's  phaiarope 


C0LUM3 1  FORMES 
C0LUM3IDAE 

(Zenairia  macroura) 
Mourning  dove 


STRIGI FORMES 
STRIG1DAE 
(Otus  asio) 

Screech  owl 
(Bubo  Virginian us) 
Great  horned  owl 
(Glaucidium  gnomaj 
Pygmy  owl 
(Asio  flanmcus ) 
Short-eared  owl 


CAPRIMULGI FORMES 
CAPRIMULGIDAE 

(Phalaenopti 1  us  nuttal 1 i i ) 
Poor-wi 1 1 

(Chordei lcs  mi  nor) 

Common  night  hawk 

APODI FORMES 
APODIDAE 

(Aeronautes  saxatal is) 

Whi te-throated  swift 


TROCHILIDAE 

(Selasphorus  platycercus) 
Broad-tailed  hummingbird 

PI  Cl  FORMES 
PI  Cl  DAE 

( Colaptes.  auratus) 

Common  flicker 
(Dendrocppos  pubes cons) 

Downy  woodpecker 
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Bottomland  Meadow 


Tabic  3-7-215 
(CONTINUED) 


ORDER 

FAMILY 

(Species) 

Common  Name 

Occurrence 

Status 

Habitat  at  Time  of  Observation  A  J 

C 

<d 

lO 

<1> 

Cd 

CD 

fr. 

E 

3 

CO 

t- 

G.' 

cz 

4-* 

C  ! 
•XJ 
i- 
cn 

V 

C 

c 

cr 

d 

o 

c_> 

c 

o 

d 

o 

c: 

CD 

<T3 

cd 

Accidental 

CT 

fO 

4-> 

i_ 

Qi 

O 

C 

ZD 

C 

<D 

CL 

tO 

<x. 

S- 

to 

rc 

CO 

3 

O 

O 

Upland  Meadow 

Mixed  Brush 

(low  elevation) 

c 

o 

4-> 
SZ  !  CO 
</■  > 
pi  ™ 

CQ  |  CD 

-o|.c: 

<D  J  C r> 
xr 

'£& 

Pinyon-juni d er 

(north  slope) 

Piny on -juniper 

(south  slcpeT" 

Pinyon-juniper/  \ 

Mixed  Brush 

j 

Pinyon-juniper/  1 

Sagebrush 

c 

o 

4-' 

-CT  |  > 
tn  1  <D 

Zt 

JD 

cd  yr 
c  o 
ro  I. — 

CO  K— 

o 

4-> 

fO 

> 

\  cj 

m  tr— 

3  .  CD 

ID  \  XT. 

CD  ,  O'- 

C7Vr- 

ix:  ,JZ 

CO  - — 

o,'x: 

C  j  to 

5:  3 

CD  C_ 

rs 

ro  .  CD 

c  J  cn( 

S-  i  ro 

O  CO 

XT 

t/i 

3 

-Ct 

4— 1 

JD 

JD 

ro 

Cd 

Jj 

c.  | 
c] 
£! 

1 

3i\ 

PASSERIFORMES 

TYRANNI DAE 

(Sayornis  saya) 

Say's  phoebe 
(Empidonax  hanguondi  i ) 

Hammond's  flycatcher 
(Empidonax  wrightii) 

Gray  flycatcher 
(Contopus  sordidulus) 

Western  wood  pewee 
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X 

X 

X 
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X 
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X 

X 

X 

X 

X 

X 

X 

ALAUDIDAE 

(Eremophila  alpestris) 

Horned  lark 

HI  RUN DINI DAE 

(lachycineta  thalassina) 

Violet-green  swallow 
( I  ridojirocne  bicolor) 

Tree  swallow 

(Stelgi dopteryx  ruficollis) 

Rough-winged  swallow 
(Hirundo  rustica) 

Barn  swaTTow 

(£<itrL°iLhc'Uf)i)1  pyrrhonota) 

Cliff  swallow 

X 
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X 

X 

CORVIDAE 

( Cya noc it ta  s te  1  lerjJ 

Signer's  jay 
(Apneiocoma  coerul escens) 

Scrub  jay 
(Pica  pica) 

Black-billed  magpie 
(Corvus  corax) 

Common  ra  ven 
(Corvus  brachyrhynchos) 

Common  crow 

(Gymnorhinus  cyanocephalus) 

Pinyori  jay 

(Nucifraga  Columbians) 

Clark's  nutcracker 

X 

X 
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PARI  DAE 

(Parus  atricapillus) 

Black-capped  chickadee 
(Parus  gambol i ) 

Mountain  chickadee 
(Parus  inornatus) 

Plain  titmouse 
(Psal tri parus  minimus) 

Bushti t 
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SITTIDAE 

(Sitta  carol inensis) 

White-breasted  nuthatch 
(Sitta  canadensis) 

Rod’-breasted  nuthatch 
(Sitta  pjoi'vkm) 

Pygmy  nuthatch 

CERTHIIDAE 

(Certhia  familiaris) 

Brown  creeper 
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Table  3-7-215 
(CONTINUED) 


ORDER 

FAMILY 

(Species) 

Common  Name 


PASSERIFORMES 

TROGLODYTIDAE 

(Troglodytes  aedon) 
House  wren 

(Salpinctes  obsoletus) 
Rock  wren 
Ml  MI  DAE 

(Oreoscoptes  montanus) 
"  Sage  thrasher 


TURD1DAE 

(Turdus  migratorius) 
American  robin 
( Ca tharus  guttata) 
Hermit  thrush 
(Sial ia  currocoides) 
Mountain  bluebird 
(Myadestes  townsendii) 
Townsend's  solitaire 


SYLV11DAE 

{ Po_l ioptila  caerulea) 
Blue-gray  gnatcatcher 
(Regulus  ca_Tendul_a) 

Ruby- crowned  kinglet 
MOTACILLIDAE 

( Anthus  spinoletta) 

Water  pipit 
bund U, ILL  lbAt 


(Dombyci 1 1  a  cedrorum) 
Cedar  waxwing 


LAN  1 1  DAE 

(Lanius  excubltor) 
Northern  shrike 
(Lanius  ludovicianus) 
Loggerhead  shrike 
ST URN I  DAE 

(SUn'nus_  vulgaris) 
Starl ing 
VIREO'JIDAE 

( Vi rco  vicinior) 

Gray  vireo 
(Vireo  sol  i  tarius) 
Solitary  vireo 
(Vireo  ol ivaceus) 
Red-eyed  vireo 
(Vireo  gilvus) 
"Warbling  vireo 


PARULIDAE 

( Verwi vora  peregrina) 

Tennessee  warbler 
( Vermi  vo_ra  celata) 

Orange-crowned  warbler 
(Vermi vora  vi rgini ae) 
Virginia's  warbler 
(Dendroica  peto_ch_ia_) 

Yel  low  warbler 
(Dendroica  coronata,) 

Yel low-rtimped  warbler 
( Den droica  nigrescens) 

Black- throated"" gray  warbler 
(Oporomi  s  tolmiei ) 

MacGilliv fay's  warbler 


PLOCEIDAE 

(Passer  domes ticus) 
~  House  sparrow 


Occurrence 
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Table  3-7-21 b 
(CONTINUED) 


il 


ORDER 

FAMILY 

(Species) 

Common  Name 


PASSERIFORMES 

ICTERIDAE 

(Pol ichonyx  oryzi vorus) 
Bobol ink 

( Sturnella  neglecta) 
Western  meadowlark 
(Angela i us  phoeniceus) 
Red-winged  blackbird 
(Euphagus  cyanocephalus) 
Brewer's  blackbird 
(Molothrus  a  ter) 

B rown-headed  cowbird 
THRAUPIOAE 

(Piranga  1 udoviciana) 
Western  tanager 


Occurrence 


Status 


Habitat  at  Time  of  Observation 
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FRINGI LLI DAE 


(Pheucticus  melanochephalus) 
Black-beaded  grosbeak 
(Carpodacus  cassini  i ) 
Cassin's  finch 
(£<^odacus_  mexicanus) 

House  finch 
(Leucosticte  astrata) 
Black-rosy’ finch 
(Leucosticte  australis) 
Grown- c.app’ecT'ro’sy  f inch 
ySpi'ius  pin  as) 

Pine  siskin 
(Loxia  curvi rostra) 

Red  crossbl 1 1 


(Chlorura  chlorura) 
Green-taTl  ecT  towhee 
(Pipilo  erythrophthalmus) 
Rufous-sided  towhee 
(Calamospiza  melanocorys) 
Lark  bunting 
( Annodramus  savanna  rum) 
Grasshopper  sparrow. 
(Pooecefes  qramineus) 
Vesper  sparrow 
(Chondestes  gramnacus) 
Lark  sparrow 


(Amphispiaa  bel 1 i ) 

Sage  sparrow 
( Junco  hycmal is) 

Dark-eyed  junco 
(Junco  caniceps) 
Gray-headed  junco 
(Spizella  arborea) 

Tree  sparrow 
(Spizella  jysserum) 
Chipping  sparrow 
(Spizella  breweri ) 
Brewer's  sparrow 
(Zonotrichia  1 eucophrys) 
Wh i te-crowned  sparrow 
(Zonotrichia  atricapi 11a) 
Golden-crowned  sparrow 
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Table  3-7-215 
(CONTINUED) 


ORDER 

FAMILY 

(Species) 

Common  Name 


PASSERIFORMES 
FR IMG ILL I  DAE 

(Passerel la  i I i aca ) 

Fox  sparrow 
(Mel ospi za  molodia) 

Song  sparrow 
•  (Cal cari us  mccownn) 

McCown1 s  longs  pur 
(Calcarius  ornatus) 

Chestnut-collared  longspur 


Occurrence 


Status 
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Habitat  at  Time  of  Observation 
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*  The  following  authorities  are  used  for  bird  nomenclature: 

American  Ornithologists'  Union,  1957.  Checklist  of  North  American  Birds.  Fifth  edition.  Port  City  Press,  Baltimore 
Maryland.  691  pages. 

American  Ornithologists'  Union,  1973.  Thirty-second  supplement  to  the  American  Ornithologists'  Union  checklist  of 
North  American  Birds  (Fifth  edition,  1957).  Auk  90:411-419. 


**  Definitions  of  terms  used  to  describe  the  status  and  occurrence  of  species  listed  in  this  table: 

Occurrence  (based  on  observations  during  first  year,  and  supplemented  where  necessary  by  literature  accounts). 

A  species  present  dut ing  all  seasons. 

A  species  present  throughout  the  sumner;  and  a  seemed  tn  nest- in- the  rent  on-.  -  -  -  - 
A  species  present  during  winter  only. 

A  species  stopping  temporarily  in  the  study  area  during  its  northward  migration  in  the  spring 
and  its  southward  migration  in  the  fall. 


Res i den  t : 

Summer  Resident: 
Winter  Resident: 
Migrant: 


Status  (based  on  observations  during  first  year). 


Common : 

Uncommon: 

Rare: 

Accidental : 
Uncertain: 


A  species  noted  regularly  in  its  normal  habitat  at  the  proper  season  of  the  year. 

A  species  of  regular  occurrence  in  small  numbers ,  at  the  proper  season  of  the  year,  but  not  likely  to 
6e  observed  oil  every  census.  ,  ,  ,  .  ,  .  ... 

A  species  present  in  small  numbers,  and  noted  only  seldomly  in  proper  habitat. 

A  species  which  is  a  casual  visitor,  and  outside  its  normal  range. 

A  species  whose  status  needs  confirmation. 


***  All  habitats  in  which  a  species  has  been  sighted  during  quantitative  and  qualitative  censuses  are  marked  for  each  species. 
As  more  sightings  are  made  for  wide-ranging  species  and  for  species  which  have  generalized  habitat  responses,  additional 
habitats  can  be  checked. 


0 
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1)  Aspen  (Transect  #14)  -  From  October,  1974  through  October,  1975, 
the  aspen  transect  (north  slope/8,100  ft)  was  surveyed  five  times  during  four 
seasons.  The  aspen  transect  could  not  be  censused  during  December,  1974  because 
of  adverse  weather  conditions.  Twenty-one  species  were  recorded  in  the  aspen 
vegetation  type  over  all  sampling  periods  (Tables  3-7-242  and  3-7-243).  On  an 
annual  basis,  mountain  chickadees  and  gray-headed  juncos  were  the  most  abundant 
species  recorded.  (The  mountain  chickadee  nested  in  this  habitat;  the  gray¬ 
headed  junco  was  the  principal  species  observed  during  spring  and  fall  migration 
periods . ) 


During  the  two  fall  censuses,  six  different  species  were  recorded  on  transects 
in  the  aspen  vegetation  type.  Thirteen  individuals,  representing  four  species, 
were  recorded  during  October,  1974,  and  11  individuals,  representing  four 
species,  were  recorded  during  October,  1975.  The  gray-headed  junco  and  mountain 
chickadee  were  the  most  abundant  species  present  during  both  fall  sampling 
periods.  The  gray-headed  junco  is  a  common  resident  on  Colorado's  western 
slope  (Davis,  1969).  During  winter,  it  occurs  in  small  flocks  at  elevations 
below  8,000  ft,  where  it  often  mixes  with  other  species  and  exploits  food 


resources  on  brushy  hillsides  or  in  weed  patches  (Baily  and  Niedrach,  1965). 
During  summer,  gray-headed  juncos  migrate  to  elevations  between  8,000  and 
11,000  ft  (Baily  and  Niedrach,  1965).  This  junco  has  only  been  recorded  in 


small  flocks  in  the  aspen  type  during  the  migratory  seasons,  when  it  associates 
with  black-capped  chickadees,  mountain  chickadees,  and  dark-eyed  juncos 
(spring),  and  with  the  two  chickadee  species  during  fall. 


I 


The  mountain  chickadee  and  black-capped  chickadee  are  typical  residents  of 
the  aspen  community  in  western  Colorado  and  eastern  Utah  (Twomey,  1942; 
Bailey  and  Niedrach,  1965).  The  mountain  chickadee  is  a  partial  altitudinal 
migrant,  with  most  migratory  individuals  being  immature  birds  (Dixon  and 
Gilbert,  1964).  Although  only  black-capped  chickadees  have  been  observed 
along  the  aspen  transect  throughout  the  year,  it  is  probable  that  adult 
mountain  chickadees  also  are  permanent  residents. 


In  addition  to  the  two  chickadee  species,  broad-tailed  hummingbirds  and  ruby- 
crowned  kinglets  are  characteristic  nesting  species  in  this  vegetation  type. 
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Ruby-crowned  kinglets  nest  throughout  the  sub-alpine  zone  in  Colorado, 
usually  placing  their  nests  in  evergreens.  Occasionally  this  species  nests  in 
high  altiti.de.  deciduous  forests  (Bent,  1964a;  Davis,  1969).  The  broad-tailed 
hummingbird  arrives  in  the  region  during  the  first  weeks  of  May  and  remains 
into  September.  This  species  is  usually  most  abundant  in  mountainous 
transition  zones  (Bailey  and  Niedrach,  1965).  Downy  woodpeckers  and  common 
flickers  also  nested  in  the  aspen  type  in  low  numbers.  Both  species  winter 
in  lower  valleys  (Bailey  and  Niedrach,  1965). 


During  the  breeding  season,  the  aspen  transect  supported  16  species  that  were 
fairly  equitably  distributed  compared  with  other  transects  surveyed  (Table  3-7-250). 

A  decline  in  species  diversity  occurred  during  the  migratory  periods  (Tables 
3-7-246,  3-7-249,  3-7-251).  During  autumn,  this  was  partially  due  to  the 
high  outflow  of  breeding  species  and  the  low  influx  of  wintering  species  in 
the  study  area.  Transient  occurrences  of  migrant  flocks  prevents  meaningful 
interpretation  and  comparisions  of  migration  period  diversity  indices. 

During  winter,  the  aspen  type  supported  few  species.  Because  an  overwhelming 
preponderance  of  individuals  belonged  to  a  snng-le  species,  equitabinty  was  ver.y  iOw 

(Table  3-7-  248). 


2)  Douglas-fir  (Transect  #13)  -  From  October,  1974  through 
October,  1975,  the  Douglas-fir  (northern  slope/8,100  ft)  strip  transect 
was  surveyed  five  times  during  four  different  seasons.  The  Douglas-fir 
transect  could  not  be  censused  during  December,  1974  because  of  inclement 
weather.  One  hundred  sixty-six  birds,  representing  18  species,  were  recorded 
(Tables  3-7-240  and  3-7-241).  The  mountain  chickadee  and  red-breasted  nut¬ 
hatch  tended  to  be  the  most  abundant  resident  species. 


During  the  two  fall  sampling  periods,  34  individuals  of  10  different  species 
were  recorded  in  this  vegetative  type.  Twenty-one  individuals,  representing 
5  species,  were  recorded  during  October,  1974,  while  14  individuals, 
representing  7  species,  were  recorded  during  October,  1975.  The  October 
species  composition  exhibited  considerable  variation  from  year  to  year,  yet 
total  community  densities  were  similar  (Table  3-7-240  and  3-7-241).  The  downy 
woodpecker  and  gray-headed  junco  were  the  only  species  encountered  during 
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both  October  sampling  periods.  Most  birds  tallied  in  the  fall  censuses  were  - 

species  which  either  had  nested  in  this  vegetation  type  but  had  not  departed  1 

by  the  time  of  the  census  or  were  migrants.  The  most  abundant  species  en¬ 
countered  during  the  October,  1974  sampling  period  were  the  gray-headed  junco, 
dark-eyed  junco,  and  ruby-crowned  kinglet.  Percent  relative  abundance  values 
for  the  gray-headed  junco  were  similar  for  both  fall  censuses.  The  robin  and 
gray-headed  junco  contributed  74. 9 To  of  the  relative  avian  abundance  within  the 
Douglas-fir  transect  during  October,  1975.  The  high  density  and  percent  rela¬ 
tive  abundance  calculated  for  the  robin  is  considered  an  overestimate  caused 
by  extrapolation  from  a  single  sighting  close  to  the  central  transect  site. 

Nonetheless,  this  species  is  expected  to  occasionally  appear  in  abundance  in 
this  vegetative  type  during  migration  periods.  The  robin  is  an  ubiquitous 
species,  occurring  in  most  vegetation  types  within  the  study  area  during  the 
breeding  season,  including  Douglas-fir.  It  has  not  been  observed  during  the 
winter,  but  stragglers  from  the  north  are  known  to  winter  in  Colorado  (Bailey 
and  Niedrach,  1965).  Davis  (1969)  refers  to  the  robin  as  a  common  resident  in 
western  Colorado's  forests  and  towns. 

I, 

Large  intermixed  flocks  of  black-capped  chickadees,  mountain  chickadees, 
red-breasted  nuthatches,  and  pygmy  nuthatches  were  observed  in  the  Douglas- 
fir  vegetation  type  during  February.  These  passerines  are  commonly  associated 
with  western  coniferous  forests  (Twomey,  1942;  Davis,  1969).  This  transect 
supported  the  densest  population  of  any  of  the  transects  sampled  during 
February  (Table  3-7-240).  The  disparity  between  the  high  density  of  birds 
on  this  transect  and  the  low  population  density  in  the  closely  associated 
aspen  stands  is  probably  attributable  to  clumped  distributions  of  winter 
flocks  at  the  time  of  sampling. 

The  mountain  chickadee  and  black-capped  chickadee  continued  to  be  dominating 
species  during  the  April,  1975  sampling  period.  By  April,  winter  flocks  had 
dissolved  and  birds  of  species  which  ultimately  nested  in  the  area  were  more 
evenly  distributed  throughout  the  coniferous  vegetation  type.  Mountain 
chickadee  and  red-breasted  nuthatch  densities  appeared  to  decline  considerably 

£ 
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between  February  and  April.  These  changes  were  probably  a  consequence  of 
winter  flock  dispersal  to  surrounding  habitats  with  the  advent  of  territorial 
establishment  rather  than  of  an  actual  decline  in  regional  populations. 


The  Douglas-fi r  stand  exhibited  the  highest  species  diversity  inaex  of  any 
transect  for  June  1975  (Table  3-7-250).  This  high  diversity  was  attributed 
to  a  large  number  of  species  (12)  which  were  present  in  almost  equal  numbers. 
No  single  species  was  dominant  during  the  breeding  season.  Red  crossbills, 
pine  siskins,  red-breasted  nuthatches,  and  mountain  chickadees,  however,  were 
more  numerous  than  the  other  species  during  June,  but  Stellar’s  jays,  ruby- 
crowned  kinglets,  and  gray-headed  juncos  also  attained  relatively  high 
densities.  These  species  are  generally  associated  with  coniferous  forests 
during  the  breeding  season  (Twomey,  1942;  Bailey  and  Niedrach,  1965).  The 
red-breasted  nuthatch  is  the  only  species  that  was  recorded  year-round  in 
the  Douglas-fi r  vegetation  type.  This  species’  preferred  habitat  is  the 
evergreen  -  aspen  association  ranging  from  the  transition  zone  to  timberline. 
fiithnunh  roH-brp^tpH  nuthatches  are  migratory,  their  movements  are  not 
predictable.  Depending  on  the  severity  of  the  winter,  individuals  of  this 
species  rnay  move  south,  or  they  may  remain  within  their  breeding  range 
through  the  entire  winter  (Bent,  1964b). 


The  species  diversity  indices  for  the  Douglas-fir  type  were  relatively  high 
during  all  seasons;  the  migratory  periods  exhibited  the  lowest  comparative 
values  (Tables  3-7-246,  3-7-249,  and  3-7-251). 


3)  Upland  Meadow  (Transect  ?7)  -  Fifty-two  birds,  representing 
seven  species,  were  recorded  in  the  upland  meadow  vegetation  type  during  five 
sampling  periods  (Tables  3-7-228  and  3-7-229).  The  horned  lark  was  the  most 

abundant  species  on  an  annual  basis. 


During  the  two  fall  sampling  periods,  three  different  species  were  observed 
in  the  upland  meadow  type.  Horned  larks,  white-crowned  sparrows,  and 
chestnut-collared  longspurs  were  recorded  during  October,  1974.  A 
flock  of  23  horned  larks  was  observed  during  October,  1975.  Species  diversity 
was  zero  for  this  latter  census  (Table  3-7-251)  because  this  was  the  only 

species  recorded. 
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The  horned  lark  was  the  only  species  that  was  consistently  at  this  transect  v 

during  spring,  summer,  and  fall.  During  winter  qualitative  surveys,  large 
flocks  of  this  species  were  noted  within  the  upland  meadow  vegetation  type, 
but  no  individuals  were  tallied  on  the  February  census.  This  species  flocks 
in  large  groups  during  winter  months,  moving  from  one  feeding  area  to 
another.  Consequently,  it  might  appear  only  sporadically  within  this  transect 
strip  through  the  winter.  Of  the  seven  species  encountered  at  this  plot, 
the  horned  lark  is  the  only  species  expected  to  be  present  from  time  to  time 
during  winter.  During  early  spring,  flocks  break  into  pairs  for  nesting, 
which  begins  in  the  latter  part  of  April  (Bailey  and  Niedrach,  1965;  Verbeek, 

1967) .  The  horned  lark  is  a  characteristic  nesting  species  of  Colorado  prairies 
and  meadows.  It  is  a  ground-nester ,  utilizing  the  forbs  and  grasses 
characteristic  of  upland  meadow,  tundra,  and  prairie  vegetation  types 
(Verbeek,  1967). 

The  chestnut-collared  longspur,  a  resident  of  the  central  grasslands  (Bent, 

1968) ,  was  recorded  in  the  upland  meadow  type  during  June,  1975  and  ^ 

in  October,  1974.  This  is  a  species  which  was  not  anticipated  to  breed  in 
northwestern  Colorado.  It  is  a  local  nester  in  Weld  County,  eastern  Colorado, 

and  previously  had  been  recorded  on  only  one  occasion  in  western  Colorado 
(Bailey  and  Niedrach,  1965).  The  presence  of  two  individuals  during  June 
suggests  a  possible  breeding  pair. 

Although  no  birds  were  noted  in  upland  meadow  during  the  winter  strip  transect 
surveys  (Table  3-7-228),  the  horned  lark,  black-billed  magpie,  and  common 
raven  were  recorded  in  this  vegetation  type  during  February  qualitative 
surveys.  Harsh  windswept  conditions  usually  prevail  at  Piceance  Basin  upland 
meadow  sites  during  winter  months  (Ward,  Slauson  and  Dix,  1974);  these 
conditions  undoubtedly  contribute  to  the  paucity  of  birds  recorded  during  fall 
and  winter  surveys. 

The  horned  lark  was  the  only  species  observed  in  this  vegetative  type  during 
the  spring  sampling  period,  when  it  was  recorded  in  low  numbers  (Table  3-7-229). 

§ 
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The  species  diversity  index  for  the  breeding  population  in  the  upland 
meadow  type  was  about  average  for  all  the  transects  (Table  3-7-250).  Six 
species  were  recorded  during  June;  the  horned  lark  was  observed  most  fre¬ 
quently,  but  due  to  differences  in  detectability,  the  vesper  sparrow,  chestnut- 
collared  longspur,  and  Brewer's  sparrow  achieved  highest  breeding  densities 
(Table  3-7-229).  The  vesper  sparrow  and  Brewer's  sparrow  are  among  the  most 
common  summer  residents  in  the  study  area.  Brewer's  sparrow  is  distributed 
throughout  the  west,  especially  in  sagebrush  communities  (Bent,  1968).  The 
vesper  sparrow  has  an  extensive  breeding  range  in  North  America.  It  shows  a 
preference  for  xeric,  sparsely-vegetated  sites.  It  is  generally  found  in 
dry,  upland  fields  with  sparse  grass  and  forb  cover,  or  in  fields  with  widely 

scattered  shrubs  or  small  trees  (Wiens,  1969). 

Comparisons  of  the  number  of  breeding  species  between  upland  meadow  vegetation 
type  and  the  adjacent  Douglas-fir  and  aspen  vegetation  types  (Tables  3-7-229, 
3-7-241,  and  3-7-243)  demonstrate  upland  meadows  support  the  fewest  breeding 
species.  This  situation  probably  exists  because  forests  have  varied  under¬ 
stories  and  multiple  strata  of  foliage  not  found  in  grasslands  or  meadows. 

The  spatial  heterogeneity  characteristic  of  woodlands  increases  species 
diversity  by  increasing  the  number  of  different  resources  available  (Pianka, 

1971). 

4)  Mixed  Brush  (Transect  #5)  -  The  mixed  brush  strip  transect 
was  surveyed  six  times  during  four  different  seasons,  from  October,  1974 
through  October,  1975.  Fifty-five  birds  representing  14  species  were 
recorded  over  all  sampling  periods  (Tables  3-7-224  and  3-7-225).  No  one 
species  was  observed  within  this  transect  during  more  than  one  sampling 
period.  Twenty-three  individuals,  representing  -six  species,  were  recorded 
along  the  northern  slope  (elevation  7,200  ft)  mixed  brush  transect  surveyed 
during  the  two  fall  sampling  periods.  Mountain  chickadees  and  gray-headed 
juncos  were  observed  during  October,  1974,  and  scrub  jays,  robins,  mountain 
bluebirds,  and  dark-eyed  juncos  were  recorded  during  October,  1975.  The 
dark-eyed  junco  is  a  common  winter  resident  of  western  Colorado  and  is 
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Low  species  diversity  indices  were  computed  for  the  winter  sampling  periods 
in  the  mixed  brush  vegetation  type  (Tables  3-7-247  and  3-7-248).  Only  those 
birds  that  range  over  large  areas  during  winter  and  have  scavenging  habits, 
such  as  the  black-billed  magpie  and  raven  (Bent,  1964c),  were  apparently 
able  to  utilize  this  area  efficiently  during  the  winter  months. 


No  birds  were  observed  along  this  transect  during  the  spring  census  period, 
but  5  breeding  species,  the  white-throated  swift,  broad-tailed  hummingbird, 
house  wren,  blue-gray  gnatcatcher,  and  green-tailed  towhee,  were  recorded 
in  low  numbers  during  June  (Table  3-7-225).  According  to  other  published 
information  on  northwestern  Colorado  and  northeastern  Utah  (Bailey  and 
.Niedrach,  1965;  Davis,  1969;  Hendee,  1929;  Twomey,  1942),  these  five 
species  do  not  normally  arrive  to  nest  in  the  region  until  early  May. 


5)  Mixed  Brush  (Transect  #12)  -  The  strip  transect  at  this 
location  was  surveyed  five  times  during  four  different  seasons.  The  transect 
was  not  censused  during  December,  1974  because  of  adverse  weather  conditions. 
One  hundred  fifty-six  birds,  representing  14  species,  were  recorded  on  this 
southern  slope  (elevation  8,300  ft)  mixed  brush  transect  (Tables  3-7-238 
and  3-7-239).  The  gray-headed  junco  and  the  mountain  bluebird  were  the 
most  abundant  species  and  were  the  only  species  recorded  during  more  than 

one  sampling  period. 


During  the  two  fall  sampling  periods,  four  species  were  recorded  in  the 
southern  slope  mixed  brush  type.  A  large,  mixed  flock  of  dark-eyed  juncos 
and  gray-headed  juncos  was  observed  during  October,  1974;  a  small  flock  of 
mountain  bluebirds  and  a  few  Clark's  nutcrackers  were  recorded  during 
October,  1975.  The  October,  1975  species  diversity  index  for  this  transect 
was  considerably  lower  than  the  index  for  northern  slope  mixed  brush 
(Table  3-7-251).  The  indices  for  both  transects  during  October,  1974,  however, 
were  equivalent  (Table  3-7-246).  As  indicated  earlier,  the  transient 
utilization  of  habitats  by  fall  and  winter  birds  makes  comparisons  of  diversity 
and  abundances  of  limited  value.  It  is  a  matter  of  chance  whether  the  censuses 
will  encounter  a  mixed  flock  within  a  transect  during  migration  or  winter. 

If  one  is  encountered,  a  high  species  diversity  index  will  result;  if  the 
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transect  has  few  or  no  birds,  the  more  likely  situation,  a  low  diversity 
will  result. 


During  February,  a  flock  of  black  rosy  finches  and  brown-capped  rosy  finches 
and  a  separate  flock  of  snow  buntings  were  noted  on  this  transect.  The  black 
rosy  finch  is  a  common  winter  visitor  on  the  western  slope;  it  and  the 
brown-capped  rosy  finch  nest  above  timberline  and  winter  in  valleys 
(Davis,  1969).  The  only  known  nesting  areas  of  the  brown-capped  rosy  finch  are 
above  timberline  in  Colorado,  southeastern  Wyoming,  and  northern  New 
Mexico  (Bailey  and  Niedrach,  1965).  The  different  rosy  finch  species  often 
associate  with  each  other  during  the  winter.  In  northern  Utah,  the  rosy  finch 
flocks  arrive  on  wintering  grounds  during  late  October  and  early  November, 
and  depart  during  the  last  2  weeks  of  March  (King  and  Wales,  1964). 


The  snow  bunting  is  an  uncommon  visitor  to  Colorado's  eastern  slope  and  has 
not  previously  been  recorded  in  western  Colorado  (Bailey  and  Niedrach,  1965; 
Davis,  1969).  The  sighting  is  possibly  the  first  record  of  the  species 
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located  in  the  northern  United  States,  Canada,  and  the  arctic  islands  of 
North  America  (Bent,  1968).  The  snow  bunting  is  a  ground-dweller  and  seldom 
alights  in  trees.  It  is  also  very  gregarious  intraspecifical ly  but  not 
interspeci fical ly. 


A  small  group  of  mountain  bluebirds  and  a  flock  of  10  gray-headed  juncos  were 
the  only  birds  present  during  April.  Twenty-three  birds,  representing 
seven  species,  were  recorded  during  the  June  sampling  period.  Approximately  97T 
of  the  estimated  relative  abundance  within  this  transect  consisted  of 
Brewer's  sparrows,  vesper  sparrows,  green-tailed  towhees,  and  MacGil livray' s 
warblers.  All  four  species  are  summer  residents  of  western  brushland 
(Bailey  and  Niedrach,  1965;  Davis,  1969).  A  few  Steller's  jays  and  common 
flickers  were  also  recorded.  The  Steller's  jay  is  a  common  resident  of  conifers 
in  the  Transition  Zone  and  probably  nests  within  Douglas-fir  stands  near  the 
mixed  brush  transect.  The  common  flicker  is  found  in  a  variety  of  habitats 
throughout  the  study  area  and  is  a  common  year-round  resident  on  the  western 
slope  (Davis,  1969). 
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Breeding  species  diversity  and  population  densities  were  slightly  higher 
for  the  southern  slope  mixed  brush  than  for  the  northern  slope  mixed  brush 
type  (Table  3-7-250).  The  difference  in  the  structural  appearance  and  micro¬ 
environments  of  both  variants  of  the  mixed  brush  type  may  contribute 
somewhat  to  differences  in  bird  occupancy.  The  number  of  strata  comprising 
a  vegetative  community  is  normally  an  important  determinant  of  bird 
species  diversity  (Bond,  1957;  Hilden,  1965).  Although  the  southern  slope 
mixed  brush  stand  does  not  support  as  many  plant  species  as  does  the 
northern  slope  stand,  its  shrubs  are  larger  and  therefore  may  provide  more 
microhabitats  for  bird  utilization.  Considerable  microenvironmental  variation 
also  exists  between  the  two  transects  due  to  differences  in  slope  aspect  and 
elevation.  Odum  (1959)  reported  variations  in  species  composition  and 
distribution  due  to  microenvironmental  differences  between  north  slope  and 
south  slope  variants  of  a  single  vegetation  type. 


6)  Pinyon-Juniper  (Transect  #10)  -  From  October,  1974  through 
October,  1975  the  pinyon-juniper  strip  transect  was  surveyed  six  times 
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during  four  different  seasons,  nighty 
observed  within  this  stand  (northern  slope/6,900  ft),  as  summarized  in 
Tables  3-7-234  and  3-7-235.  The  mountain  chickadee  was  the  most  abundant 
year-round  species,  and  the  chipping  sparrow  was  the  most  common  breeding 
species . 


Three  species,  the  black-billed  magpie,  mountain  chickadee,  and  ruby-crowned 
kinglet,  were  present  in  small  numbers  during  October  1974.  A  greater  number  of 
species  was  present  during  October  1975,  when  the  dark-eyed  junco  dominated 
relative  abundance.  Four  species  were  recorded  on  winter  censuses.  The 
December  sample  included  only  five  scrub  jays,  while  the  February  sampling 
period  disclosed  a  more  diverse,  denser  avian  community.  During  February, 
a  large  mixed  flock  of  mountain  chickadees,  plain  titmice,  and  red-breasted 
nuthatches  comprised  98%  of  the  total  relative  abundance.  Two  scrub  jays 
were  also  observed  at  this  time. 
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Scrub  jays  are  common  residents  of  areas  containing  Gambel  oak  (Davis,  1969). 

As  indicated  by  strip  transect  and  qualitative  survey  data,  the  scrub  jay 
commonly  occurs  in  mixed  brush  and  pi nyon-juni per  stands  on  and  neai  Tract 
C-a.  It  utilizes  the  pinyons,  junipers,  and  oaks  as  sites  for  building  its 
large  nests.  The  plain  titmouse  is  common  in  southern  and  western  Colorado 
pi nyon- j uni  per  woodlands  (Bailey  and  Niedrach,  1965).  It  is  a  cavity  nester, 
preferring  pinyons,  junipers  and  Gambel  oaks.  The  red-breasted  nuthatch  is 
the  least  common  of  the  three  nuthatch  species  in  Colorado.  Davis  (1969) 
reported  that  it  is  a  rare  resident  in  western  Colorado,  where  it  nests  in 
transition  forests  and  winters  at  lower  altitudes.  This  species  has  been 
recorded  as  a  summer  and  winter  resident  within  the  Douglas-fir  type  and  as 
a  winter  resident  in  the  north  slope  pinyon-juniper  type  on  the  study  area. 

The  spring  sampling  period  failed  to  reveal  any  bird  activity.  Harsh  weather 
conditions  experienced  throughout  the  April  period  of  censusing  may 
partially  explain  low  bird  numbers  in  areas  where  higher  densities  were 

expected. 

Thirteen  species  were  recorded  on  the  June  strip  transect  census.  The  chipping 
sparrow,  mountain  chickadee,  and  bl ack- throated  gray  warbler  accounted  for 
77%  of  the  total  estimated  population  density  for  this  stand.  The  chipping 
sparrow  is  one  of  the  most  common  sparrows  in  the  6,000  to  8,000  foot  elevational 
zones  in  Colorado,  where  it  nests  in  shrubs  and  small  trees  (Bailey  and 
Niedrach,  1965).  Northern  slope  pinyon-juniper  woodlands  which  support  a  dense 
shrub  understory  provide  ideal  nesting  habitat  for  the  chipping  sparrow.  The 
mountain  chickadee  and  black-throated  gray  warbler  both  nest  in  coniferous 
forests  (Bailey  and  Niedrach,  1965;  Bent,  1963a).  The  mountain  chickadee  is 
a  common  species  in  the  pinyon-juniper  woodland  throughout  the  year,  while 
the  black-throated  gray  warbler  is  generally  a  common  summer  resident  (Davis, 
1969).  The  grasshopper  sparrow  observed  and  heard  singing  during  June  must  be 
considered  highly  unusual  in  this  habitat. 
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7 )  Pinvon-Ouni per  (Transect  #9)  -  Fifteen  species  were  tallied 
in  the  southern  slope  pinyon-juniper  transect  (7,000  ft)  in  six  censuses  from 
October,  1974  through  October,  1975  (Tables  3-7-232  and  3  7 

Twelve  species  were  present  during  the  breeding  season,  but  few  individuals 
or  species  were  observed  utilizing  this  woodland  during  other  penods  of  the 
year.  The  scrub  jay  was  encountered  in  more  seasons  than  any  other  speeds, 

but  was  never  present  in  abundance. 

During  the  two  fall  sampling  periods,  three  species  were  recorded.  A  scrub 
jay  and  a  mountain  chickadee  were  observed  during  October,  1974,  and  mountain 
bluebirds  and  scrub  jays  were  in  this  pinyon-juniper  woodland  the  following 
fall  The  species  diversity  index  for  October,  1975  was  low  in  comparison 
with' other  transects  surveyed,  but  was  higher  in  October,  1974  (Tables  3-7-246 
and  3-6-251).  No  birds  were  tallied  during  either  winter  census. 

During  April,  a  flock  of  pinyon  jays  contributed  87%  of  relative  abundance 
at  this  transect.  Only  two  other  species  were  observed.  The  pinyon  jay  - 
common  resident  of  the  pinyon-juniper  woodland  (Bailey  and  Niedrach,  , 

Davis,  1969);  unlike  other  jays,  pinyon  jays  often  occur-in  large  flocks. 

They  build  their  nests  in  pinyon  pines  and  junipers.  They  occur  irregu  a  y 
and  often  are  present  in  large  numbers  one  season  but  absent  the  next 
(Bailey  and  Niedrach,  1965).  No  pinyon  jays  nested  in  either  of  the  censuse 

pinyon-juniper  communities  during  1975. 

The  sparse,  mature  stand  of  pinyon-juniper  on  Transect  #9  supported  a  relatively 
diverse  avian  population  during'June,  in  contrast  to  the  poor  diversity  reco,  e 
for  this  vegetation  type  during  other  seasons  (Tables  3-7-246  through 
3  7-251)  Twelve  species  inhabited  this  pinyon-juniper  stand  during 
„/  Ih.  ..st  abundant  nes.in,  species  uene  the  Pusb.U  and  »un.»,n 

bluebird  The  bushtit  inhabits  the  pinyon-juniper  woodland  of  western 
Colorado.  It  is  found  in  rugged,  dry  canyons  where  it  nests  in  P1"*0"5’ 
aspen,  tall  sagebrush,  mountain  mahogany,  and  cottonwood-willow  river  bott 
(Bailey  and  Niedrach,  1965).  The  other  species  attaining  greatest  re  a  ive 
'  abundance  are  all  characteristic  nesting  species  of  pinyon-juniper  habitat. 
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Although  little  variation  occurred  between  the  number  of  species  supported 
by  the  two  pinyon-juniper  transects  (#9  and  #10)  throughout  the  year,  the 
species  found  within  each  transect  were  not  similar.  Only  five  of  the  12 
breeding  species  in  the  southern  slope  stand  (#9)  occurred  in  northern  slope 
pinyon-juniper  (#10).  This  variation  in  species  composition  between  the 
two  stands  may  be  partially  attributable  to  the  denser  understory  present 
in  the  northern  slope  stand.  The  north  slope  pinyon-juniper  vegetation  type 
provides  more  suitable  habitat  for  those  species  associated  with  a 
woodland  understory  (e.g.,  green-tailed  towhee,  Brewer's  sparrow,  and 
chipping  sparrow).  The  south  slope  pinyon-juniper  vegetation  type  is  locate 
near  small  cliffs  and  a  stream,  both  prime  nesting  sites  for  the  flocks  of 
'white-throated  swifts,  rough-winged  swallows,  cliff  swallows,  and  tree  swallows 
that  aerially  feed  on  the  transect's  local  insect  population. 

8)  Pinvon- Juniper /Sagebrush  (Transect  #6)_  -  One  hundred  forty-one 
birds  representing  18  species  were  recorded  for  the  pinyon-juniper/sagebrush 
transect  (Tables  3-7-226  and  3-7-227)  in  six  censuses  from  October,  1974 
through  October,  1975.  No  species  was  particularly  abundant  throughout 
the  year;  the  mountain  bluebird  was  the  only  species  recorded  during  three 
or  more  sampling  periods.  Except  for  three  mountain  chickadees  tallied  during 

December,  no  wintering  birds  were  observed. 

Nine  species  were  present  in  the  pinyon-juniper/sagebrush  type  during  two 
October  censuses.  A  large  flock  of  70  horned  larks  was  recorded  during  October, 
1974,  along  with  a  small  flock  of  mountain  bluebirds,  one  scrub  jay,  and 
one  mountain  chickadee.  This  preponderance  of  horned  larks  produced  a  low 
diversity  index  (Table  3-7-246).  By  contrast,  seven  species  having  a 
relatively  high  equitability  were  present  in  October  1975,  resulting  in  a  high 
species  diversity  index  (Table  3-7-251).  In  October,  1975,  the  bushtit, 
rufous-sided  towhee,  and  sage  sparrow  comprised  91%  of  the  total  relative 
abundance.  The  bushtit,  an  extremely  gregarious  bird  which  often  congregates 
in  groups  of  40  to  50  individuals  (Bent,  1964c),  was  observed  flocking  in  the 
pinyon  pines  and  junipers.  The  rufous-sided  towhees  and  sage  sparrows 
were  observed  in  the  sagebrush  understory. 
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The  rufous-sided  towhee  is  an  uncommon  resident  of  brush  and  Gambel  oak  on 
the  Western  Slope  and  during  the  winter  is  generally  confined  to  valleys. 

It  is  less  common  in  western  Colorado  than  would  be  expected  in  view  of  its 
abundance  in  oak  in  eastern  Colorado  (Davis,  1969).  This  townee  is 
a  ground-nester  and  generally  doesn't  nest  until  mid-June  (Bailey  and  Niedrach, 
1965).  The  rufous-sided  towhee  has  not  been  recorded  in  the  study  area  during 
the  winter,  but  has  been  observed  in  small  numbers  in  mixed  brush  communities 
throughout  the  remainder  of  the  year. 

The  sage  sparrow  is  a  common  but  secretive  species  of  the  sagebrush  type  in 
northwestern  Colorado  and  northeastern  Utah  (Twomey,  1942;  Davis,  1969). 

Sage  sparrows  are  ground-dwellers  and  feed  primarily  on  insects.  The 
sparrows  congregate  in  loose  flocks  during  late  summer  and  fall,  and  most 
individuals  migrate  south  in  late  September  and  October  (Bent,  1966;.  This 
sparrow  has  been  recorded  in  sagebrush  and  mixed  brush  types  only  during  the 
fall;  due  to  its  secretive  behavior,  it  is  difficult  to  detect  unless  it  is 
engaging  in  flocking,  so  the  possibility  of  individuals  nesting  within  this 

sampling  area  nonetheless  exists. 

The  mountain  chickadee  was  the  only  species  observed  in  this  transect  during 
the  winter  sampling  periods.  Three  individuals  were  recorded  during  December 
and  none  was  seen  during  February.  No  birds  were  recorded  on  transect  #6  during 

the  spring  census. 

The  stand  of  mixed  pinyon-juniper  and  sagebrush  supported  a  variety  of  breeding 
birds  indicative  of  woodland  and/or  brushland  communities  in  northwestern 
Colorado  (Davis,  1969).  Species  such  as  the  Brewer's  sparrow,  blue-gray 
gnatcatcher,  and  green-tailed  towhee  are  typically  associated  with  brush 
communities  (Bent,  1964a,  1968);  all  three  were  common  in  the  pinyon-juniper/ 
sagebrush  type  during  June.  The  pinyon  pines  and  junipers  of  the  area  attracted 
feeding  tree  swallows  and  cliff  swallows,  and  nesting  mountain  bluebirds. 

The  other  common  summer  resident,  the  lark  sparrow,  was  associated  with  open 
patches  of  grasses  and  forbs  within  this  vegetation  type.  The  blue-gray 
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gnatcatcher  is  a  common  summer  resident  of  western  Colorado's  sage,  pinyon- 
juniper,  and  mixed  brush  (Davis,  1969).  According  to  Root  (1967),  blue- 
gray  gnatcatchers  shift  their  habitat  preference  in  accordance  with  the 
seasonal^  changes  of  optimal  food  resources.  The  gnatcatcher  is  a  foiiage-gleaner, 
obtaining  its  insect  diet  primarily  from  shrubs. 


The  tree  swallow  is  a  common  summer  resident  throughout  Colorado  (Bailey 
and  Niedrach,  1965).  During  migration,  this  species  often  lingers  in  the 
Colorado  plains  until  May,  when  it  ascends  into  the  mountains  to  nest  sites 
in  pine,  spruce,  and  aspen.  It  is  a  cavity  nester  (Scott  and  Patton,  1975)  and 
probably  utilizes  pinyon  pines  and  junipers  as  nest  sites,  for  it  was 
observed  rather  commonly  near  or  in  the  pinyon-juniper  woodland  type  through¬ 


out  the  summer.  It  will  nest  in  isolated  pairs  as  well  as  semi -col onially 
(Graber,  Graber,  and  Kirk,  1972).  The  cliff  swallow  is  also  a  common  summer 
resident  in  western  Colorado,  nesting  on  cliffs,  buildings,  and  bridges 
(Davis,  1969).  It  is  a  common  summer  resident  along  the  drainages  in  the  study 
area,  probably  nesting  in  the  many  rock  outcroppings  associated  with 
drainages.  The  cliff  swallows  observed  within  this  transect  were  feeding  on  the 
local  insect  populations,  but  were  probably  not  nesting  due  to  a  lack  of 
suitable  nest  sites  within  the  transect.  However,  small. cl  iff  faces  are 
located  0.8  km  (0.5  mi)  south  of  the  transect  along  the  right  fork  of 
Stake  Springs  Draw.  This  area  could  support  a  nesting  population  of  cliff 
swallows . 


Lark  sparrows  are  common  summer  residents  in  dry  brushy  areas  in  western 
Colorado  (Davis,  1969).  They  nest  on  the  ground  and  prefer  areas  in  or 
adjacent  to  bare  ground  and  short  grass  (Bent,  1968). 

The  June  species  diversity  index  for  this  transect  was  high  in  comparison 
with  other  transects.  The  pinyon-juniper/sagebrush  transect  is  an  ecotone 
(a  place  where  two  distinct  communities  intergrade);  ecotones  tend  to  contain 
a  relatively  large  number  of  species  because  they  often  contain  many  of  the 
organisms  of  each  of  the  overlapping  communities  in  addition  to  those 
organisms  which  are  characteristic  of  and  often  restricted  to  the  ecotone 

(Odum,  1971)’,  { 

' ) 
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9)  Pinyon-Juni per/Mixed  Brush  (Transect  #4)  -  Thirty-one  birds 
of  11  species  were  recorded  within  the  pinyon-juniper/mixed  brush  transect 
(northern  slope,  7,400  ft  elevation)  during  six  censuses  (Tables  3-7-222  and 
3-7-223).  The  black-billed  magpie  was  the  only  species  observed  duringmore 
than  two  seasons.  During  winter  and  spring,  no  birds  were  present  along 

this  strip  transect. 


During  the  two  fall  sampling  periods,  seven  species  were  recorded.  The 
black-billed  magpie  and  dark-eyed  junco  were  observed  during  both  fall 
censuses.  Five  other  species  were  also  recorded  during  October,  1975,  when 
the  mountain  chickadee  and  dark-eyed  junco  were  the  most  common. 


Seven  species  (19  individuals)  were  observed  along  this  transect  during  June. 
All  were  species  typically  associated  with  pinyon-juniper  woodland  and  mixed 
brush  communities  in  northwestern  Colorado  and  northeastern  Utah  (Davis,  1969; 
Twomey,  1942).  No  one  species  numerically  dominated  the  avian  community 
during  summer;  mountain  bluebirds,  green-tailed  towhees,  and  Brewer  s 


sparrows  were  the  most  frequently  observed  species. 


The  green-tailed  towhee  is  a  common  summer  resident  of  western  Colorado.  It 
prefers  Gambel's  oak  and  serviceberry  stands  and  is  a  rare  winter  resident 
in  the  valleys  of  western  Colorado  (Davis,  1969).  It  is  found  in  all  types  of 
brushland  within  the  study  area  during  the  breeding  season  and  is  one  of 
the  study  area's  most  abundant  summer  residents. 


The  species  diversity  index  for  the  June  census  conducted  in  the  pinyon-juniper/ 
mixed  brush  transect  was  considerably  lower  than  the  species  diversity 
index  for  the  June  census  conducted  within  the  pi nyon-juni per/sagebrush 
transect  (Table  3-7-250).  The  species  diversity  indices  computed  for  the 
other  surveys  conducted  within  these  two  transects  either  demonstrate  slightly 
higher  values  for  the  pinyon-juniper/mixed  brush  transect  or  equal  values  for 
both  transects  (Tables  3-7-246  and  3-7-251). 


10)  Sagebrush  (Transect  #2)  -  During  six  surveys  from  October,  1974 
through  October,  1975,  27  birds  of  seven  species  were  recorded  in  this 
big  sagebrush  stand  at  elevation  6,500  ft  (Tables  3-7-218  and  3-7-219).  More 
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species  were  present  during  the  summer  than  during  migration  periods,  and 
no  birds  were  tallied  on  two  winter  censuses.  The  community  had  the 
lowest  cumulative  breeding  bird  density  of  the  15  vegetation  types  censused 

for  birds. 

Three  species  were  recorded  during  the  two  fall  sampling  periods.  The  sage 
sparrow  was  recorded  during  both  censuses,  while  the  horned  lark  and  mountain 
bluebird  were  noted  only  during  the  October,  1975  survey. 

During  summer,  low  numbers  of  lark  sparrows,  Brewer's  sparrows,  vesper  sparrows, 

and  lark  buntings  were  recorded.  This  is  the  only  location  where  lark  buntings 

were  observed  during  the  first  year  of  field  censuses.  This  is  a  species 

which  nests  throughout  Colorado  in  the  Upper  Sonoran  zone.  It  is 

particularly  abundant  on  the  state's  eastern  grasslands.  According  to 

Bailey  and  Niedrach  (1965),  it  was  reported  as  a  common  species  in  Moffat 

County  during  1957.  Lark  buntings  appear  to  change  nesting  areas 

periodically;  consequently,  the  uncommon  status  of  the  species  within 

Tract  C-a  and  adjacent  areas  could  change  over- time.  f 

11)  Sagebrush  (Transect  #11)  -  Sixty  birds  of  12  species  were 
recorded  during  five  censuses  of  the  big  sagebrush  vegetation  type  (Tables  3-7-236 
and  3-7-237).  This  transect  traversed  a  north-facing  slope  at  7,100  ft 
elevation.  The  transect  was  not  sampled  during  December,  1974  because  of 
adverse  weather  conditions.  No  species  were  observed  during  the.  October,  1974 
census,  but  eight  species  were  tallied  during  October,  1975.  The  yellow- 
rumped  warbler,  mountain  bluebird,  and  vesper  sparrow  comprised  5% 
of  the  fall  population  estimated  total  relative  abundance. 

The  yel low-rumped  warbler  is  a  common  sunnier  resident  and  uncommon  winter 

resident  in  mountain  forests  of  the  western  slope  (Davis,  1969).  It  begins 

nesting  by  mid-June  at  elevations  between  8,000  and  11,000  ft.  Flocks  of 

adult  and  immature  birds  commonly  appear  in  mountain  valleys  and  basins 

during  the  fall.  The  yel low-rumped  warbler  is  one  of  the  most  common  and 

conspicuous  birds  on  Tract  C-a  during  the  fall,  v/hen  it  is  often  seen  in 

small  flocks  of  8  to  10  in  a  variety  of  habitats.  ^ 
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_  According  to  data,  the  north  slope  sagebrush  transect  (#11)  supported  a  denser 

•  and  more  diverse  breeding  population  than  that  supported  by  the  sagebrush 

community  at  Transect  #2  (Tables  3-7-250,  3-7-237,  and  3-7-219).  This  is 
partially  explained  by  the  denser  sagebrush  cover  and  the  more  diverse 
herbaceous  layer  which  was  evident  at  Transect  #11.  A  more  diverse  plant 
community  should  generally  supply  more  available  microhabitats,  thereby  promoting 

a  greater  diversity  of  bird  species. 


12)  Greasewood/Sagebrush  (Transect  #8)  -  The  strip  transect 
which  censused  the  greasewood/sagebrush  (flat  6,400  ft)  vegetation  type  was 
surveyed  six  times  during  four  seasons,  between  October,  1974  and  October, 

1975.  One-hundred  thirty-one  birds  of  21  species  were  recorded  (Tables  3-7-238 
and  3-7-239).  No  species  was  consistently  abundant  throughout  the  year, 
and  virtually  no  birds  inhabited  the  transect  area  during  winter.  During 
the  two  fall  sampling  periods,  12  species  were  observed.  Yel low-rumped 
warblers,  song  sparrows,  and  white-crowned  sparrows  were  the  only  birds 
recorded  during  October,  1974,  but  10  species  were  observed  on  the  October, 
1975  census.  The  mountain  bluebird.  Brewer '-s  sparrow,  and  vesper  sparrow 
were  the  most  abundant  species  in  fall  1975,  cumulatively  attaining  72%  RA. 


The  only  species  recorded  during  the  winter  sampling  periods  was  a  single 
scrub  jay  observed  during  December.  Species  diversity  increased  during 
the  April  sampling  period  when  four  species  were  recorded,  including  a 
large  flock  of  22  dark-eyed  juncos  and  22  gray-headed  juncos.  The  spring 
flocks  of  juncos  were  probably  preparing  to  migrate  to  the  species  summer 
residence  in  the  montane  forests  of  Colorado,  northwestern  United  States, 
and  Canada  (Bailey  and  Niedrach,  1965;  Davis,  1969). 


Of  the  12  species  recorded  in  this  greasewood/sagebrush  stand  during  June, 
the  Brewer's  sparrow  and  chipping  sparrow  together  accounted  for  65%  of  the 
relative  abundance.  This  stand  supported  the  largest  population. of  Brewer's 
sparrows  of  any  strip  transect  surveyed  during  June.  Brewer's  sparrow  is 
one  of  the  most  common  breeding  birds  on  and  close  to  Tract  C-a. 


3-7-568  = 


The  chipping  sparrow  is  a  common  summer  resident  of  Colorado's  western  slope 
in  open  areas  interspersed  with  trees,  particularly  in  the  pinyon-juniper 
vegetation  type  (Davis,  1969).  The  first  chipping  sparrows  generally  arrive 
in  flocks  in  the  Upper  Sonoran  Zone  of  Colorado  in  late  March,  just  about  the 
time  the  tree  sparrows  depart  for  the  north.  During  the  April  sampling 
period,  chipping  sparrows  have  been  observed  within  the  study  area  during 
qualitative  surveys  conducted  in  the  mixed  brush  vegetation  type  in  Corral 
Gulch.  They  have  also  been  recorded  as  a  common  summer  resident  of  the 
pinyon-juniper  woodland  vegetation  type  during  qualitative  surveys. 


None  of  the  species  observed  during  June,  with  the  exception  of  the  scrub 


jay,  was  recorded  on  this  transect  during  the  winter  or  spring  censuses,  nor 
were  any  gray-headed  or  dark-eyed  juncos,  birds  characteristic  of  this  vegeta¬ 
tion  type  in  the  winter,  recorded  during  the  June  survey.  This  and  examples 
from  most  other  transects  illustrate  a  seasonal  theme  which  characterizes 


avian  community  dynamics  in  this  part  of  the  nation  --  that  of  a  high  seasonal 

turnover  of  species  utilizing  habitats  during  summer  and  winter.  A 

high  percentage  of  breeding  species  in  the  Piceance  Basin  migrate  to  rnui  e  auuuicm 

areas  for  the  winter. 


( 


13)  Rabbitbrush  (Transect  #3)  -  One  hundred  thirty-five  birds 
of  17  species  were  recorded  on  six  censuses  at  transect  #3  (Table  3-7-220  and 
3-7-221).  The  mountain  bluebird  was  observed  during  more  sampling  periods 
than  other  species  (October,  1974,  April,  1975,  June,  1975,  and  October,  1975). 
Winter  and  spring  censuses  recorded  low  densities. 

Ten  species  were  recorded  during  the  two  fall  sampling  periods.  The  species 
diversity  index  for  this  transect  was  the  second  highest  of  all  transects 
for  the  October,  1975  sampling  period,  and  highest  of  all  transects  for 
October,  1974  (Tables  3-7-246  and  3-7-251).  Eight  species  were  recorded 
during  October,  1975,  when  the  white-crowned  sparrow  and  mountain  chickadee 
comprised  63.3%  of  the  total  relative  abundance  for  this  sampling  period. 

Five  species  were  recorded  during  October,  1974.  The  mountain  bluebird,  gray¬ 
headed  junco,  and  white-crowned  sparrow  accounted  for  77%  of  the  total  relative 

abundance  during  this  sampling  period. 
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No  birds  were  recorded  during  the  December  sampling  period  but  29  birds 
representing  3  species  were  recorded  during  February.  A  flock  of  25 
bushtits  accounted  for  88%  RA  for  this  sampling  period.  The  bushtit  is  a 
fairly  common  resident  of  the  brush  and  pinyon-juni per  vegetation  types 
in  the  study  area.  Only  two  species,  the  mountain  bluebird  and  rufous-sided 
towhee,  were  recorded  during  the  April  census.  Both  were  present  in  relatively 
small  numbers. 


Six  species  were  recorded  during  June,  when  the  Brewer's  sparrow  and  green¬ 
tailed  towhee  together  comprised  84%  RA.  A  small  flock  of  seven  cliff 
swallows  and  one  rough-winged  swallow  was  also  observed  traversing  the 
transect,  feeding  on  flying  insects. 


14)  Riparian  (Transect  #15)  -  The  strip  transect  which  traversed 
riparian  habitat  was  surveyed  five  times  during  four  seasons.  This  transect 
was  not  sampled  during  the  December  census  period  due  to  adverse  weather 
conditions.  Twenty-seven  species  were  recorded  during  the  five  sampling 
periods  (Tables  3-7-244  and  3-7-245).  The  red-winged  blackbird,  yel low-rumped 
warbler,  and  mountain  bluebird  were  the  most  abundant  species  recorded  on  an 
annual  basis.  No  birds  were  seen  at  this  location  during  the  February  census. 


Ten  species  were  recorded  during  two  autumn  censuses.  Seven  species  were 
observed  during  October,  1974,  with  the  yel low-rumped  warbler,  mountain 
bluebird,  and  mountain  chickadee  most  abundant  (90%  RA).  During 
October,  1975,  six  species  were  recorded  and  the  yel low-rumped  warbler 

and  the  white-crowned  sparrow  comprised  93%  of  relative  abundance. 

The  species  diversity  index  did  not  vary  significantly  from  the  October,  1974 

sampling  period  (Tables  3-7-246  and  3-7-251). 

A  substantial  increase  in  bird  numbers  occurred  between  the  February  and 
April  censuses.  Thirteen  species  were  recorded  during  April  in  the  riparian 
transect,  whereas  no  birds  were  tallied  during  the  winter  census.  The  most 
abundant  species  during  April  were  gray-headed  juncos,  dark-eyed  juncos, 
mountain  bluebirds,  and  red-winged  blackbirds.  This  transect  attained  the 
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highest  species  diversity  for  all  transects  during  the  April  sampling  ^ 

period  (Tables  3-7-249). 

The  variety  of  birds  occupying  the  riparian  transect  during  the  June  census 
period  is  indicative  of  the  heterogeneity  of  habitat  along  this  portion  of 
Stakes  Spring  Draw.  Many  species  that  were  present  are  usually  associated 
with  western  riparian  or  brushland  habitat  types  (Twomey,  1942,  Bailey  and 
Niedrach,  1965;  and  Davis,  1969).  During  the  June  survey,  14  species  were 
noted.  The  total  population  was  numerically  dominated  by  song  sparrows, 
red-winged  blackbirds,  and  Brewer's  sparrows. 

The  song  sparrow  is  a  common  summer  resident  in  brush  and  thickets  near  water, 
and  less  common  in  these  habitat  types  during  the  winter  (Bailey  and 
Niedrach,  1965;  Davis,  1969).  It  seems  to  prefer  areas  with  mild  winter 
weather  (Tompa,  1962).  The  harsh  winter  conditions  generally  prevalent 
throughout  the  Piceance  Basin  undoubtedly  limit  the  area's  wintering  song 
sparrow  population.  Only  two  sparrows  have  been  recorded  during  the  winter 
within  the  study  area;  these  were  observed  in  Ryan  Gulch  during  a  qualitative  j 

survey. 

The  red-winged  blackbird  is  a  common  western  slope  resident,  nesting  in 
marshes  and  wintering  in  large  flocks  in  the  moutain  valleys  (Bailey  and 
Niedrach,  1965;  Davis,  1969).  This  blackbird  is  graminivorous  most  of  the 
year,  but  becomes  insectivorous  while  breeding  (Willson  and  Orians,  1963). 

The  red-winged  blackbird  is  a  common  summer  resident  along  the  creeks  in  the 
study  area,  but  has  not  been  recorded  during  the  winter.  The  density  of 
red-winged  blackbirds  tripled  between  April  ancj  June,  1975.  Male  red-winged 
blackbirds  migrate  during  March,  and  early  April  and  establish  territories 
before  females  arrive.  During  the  April  census,  males  were  present  but  few 
females  had  appeared.  The  species  is  polygynous,  and  one  male  can  form 
simultaneous  pair  bonds  with  four  or  five  females. 


c 
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The  priarian  type  supported  the  second  largest  number  of  species  of  all 
transects  during  dune;  nonetheless,  the  species  diversity  index  (Table  3-7-250) 
was  not  one  of  the  largest  because  of  the  preponderance  of  only  three  breeding 
species.  In  addition  to  species  listed  in  Tables  3-7-242  and  3-7-243,  four 
species  of  waterbirds  were  also  noted  on  strip  censuses  of  this  habitat. 

15)  Bottomland  Meadow  (Transect  #1)  -  The  bottomland  meadow 
(flat/6,300  ft)  strip  transect  was  surveyed  six  times  during  four  seasons. 
Twenty-three  species  were  recorded  for  the  entire  year  (Tables  3-7-216  and 
3-7-217).  No  species  was  particularly  abundant  throughout  the  year.  During 
the  two  fall  censuses,  seven  species  were  recorded,  three  species  during 
1974  and  four  during  1975.  Horned  larks  comprised  82%  of  the  relative 
abundance  during  the  October,  1974  census.  A  water  pipit  and  black-billed  mag- 
pie  were  also  recorded.  Western  meadowlarks,  red-winged  blackbirds,  and  mountain 
bluebirds  numerically  dominated  the  estimated  avian  population  (97%  RA) 
during  October,  1975. 

Four  species  were  recorded  in  low  numbers  during  the  winter.  Two  species, 
the  black-billed  mapgie  and  common  raven,  were  observed  on  both  winter  censuses. 
The  horned  lark  and  tree  sparrow  were  also  recorded  during  February.  These 
species  are  all  winter  residents  of  the  meadows  and  brushland  within  the 
study  area.  Five  species  were  present  during  April  including  a  single  western 
wood  pewee.  The  western  wood  pewee  is  normally  a  common  summer  resident 
of  western  deciduous  and  coniferous  forests  (Davis,  1969),  but  it  is  known 
to  nest  in  Colorado  from  the  prairies  to  elevations  of  10,000  ft  (Bailey 
and  Niedrach,  1965).  The  presence  of  this  species  during  April  and  the 
absence  of  sightings  during  the  breeding  season  suggests  the  bird  was  a 
migrant  which  stopped  to  feed  in  the  riparian  vegetation  before  proceeding  on  to 
forested  country  to  nest.  The  western  wood  pewee  was  sighted  within  the 
pinyon-juniper/sagebrush  vegetation  type  during  June.  The  pinyon  pines  and 
junipers  are  likely  nesting  sites  for  this  pewee,  as  are  the  aspen  and 
Douglas-fir  vegetation  types  within  the  study  area. 


3-7-572 


The  influx  of  species  to  the  bottomland  meadow  transect  between  April  and  June 
'sampling  periods  was  substantial,  and  19  species  were  observed  during  June. 

The  estimated  population  densities  of  most  species  were  small.  All  were  in  the 
range  of  0.1  to  0.9  birds/ha.  All  species  encountered  during  June  can  be  ex¬ 
pected  to  inhabit  meadows,  pastures,  and  riparian  vegetation  types  on  Colorado's 
western  slope  (Bailey  and  Niedrach,  1965;  Davis,  1969).  During  June,  this 
habitat  achieved  a  higher  maximum  diversity  than  any  other  transect  attained 
in  any  season  (Tables  3-7-246  through  3-7-251. 


b.  Upland  Gamebirds 


1)  Sage  Grouse  -  Opportunistic  sightings  of  sage  grouse  were  re- 
corded  during  all  field  activities.  Aerial  surveys  were  conducted  in  April 
to  locate  sage  grouse  strutting  grounds  (leks)  in  the  tract  vicinity.  The 
first  survey  was  conducted  on  April  25  over  84  Mesa;  the  second  covered  an  area 
west  of  Tract  C-a.  Results  of  two  brood  censuses  conducted  in  the  vicinity  to 
investigate  sage  grouse  nesting  success  have  shown  both  areas  to  be  inhabited 
by  sage  grouse.  These  were  conducted  July  14-15,  1975  along  a  32  km  ;20  mi, 
route  located  in  sagebrush  and  mixed  brush  vegetation  types,  the  preferred 
nesting  habitats  for  sage  grouse  (Patterson,  1952;  Rogers,  1964). 


During  fall  and  winter  field  activities,  24  sage  grouse  were  observed  in 
sagebrush  habitat  on  the  eastern  slopes  of  Cathedral  Bluffs.  Opportunistic 
sightings  during  fall,  1975  provided  records  of  sage  grouse  in  two  other 
locations.  Two  sightings,  the  first  of  four  and  the  other  of  one  grouse  (all 
adults),  were  recorded  on  the  ridge  northwest  of  the  right  fork  of  Stake 
Springs  Draw  within  a  sagebrush/mixed  brush  vegetation  type.  Four  sage  grouse 
(all  adults)  were  reported  on  Cathedral  Bluffs  within  a  mountain  shrub 

community. 


The  two  aerial  surveys  revealed  the  presence  of  two  strutting  grounds  west 
of  Tract  C-a.  The  first  lek  was  occupied  by  27  sage  grouse  (20  males,  seven 
females)  and  the  other  was  occupied  by  six  sage  grouse  (four  males,  two 

c 
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females).  Both  leks  were  in  open  areas  surrounded  by  sparse  sagebrush  cover. 
Sage  grouse  strutting  grounds  were  not  observed  on  84  Mesa  (Figure  3-7-66). 

Mr  Ronald  J.  Krager,  Wildlife  Conservation  Officer  for  the  Colorado  Divison 
of  Wildlife,  was  consulted  to  obtain  information  on  sage  grouse  utilization 
of  84  Mesa.  Mr.  Krager  noted  that,  prior  to  the  placement  of  a  water  pipeline 
across  84  Mesa  by  the  Bureau  of  Land  Management,  grouse  utilized  an  area 
in  Section  19,  T1S,  R98W  for  strutting  (Figure  3-7-66).  However,  over  the 
last  few  years,  the  number  of  sage  grouse  using  the  lek  has  steadily 
decreased  (Krager,  personal  communication,  1975).  Sage  grouse  have  not 
been  observed  displaying  in  the  area  during  recent  surveys. 

During  the  early  spring  survey  period,  four  sage  grouse  were  observed  in 
sagebrush  habitat  on  the  eastern  slopes  of  Cathedral  Bluffs.  Three  sage 
grouse  were  flushed  from  sagebrush  habitat  on  84  Mesa.  None  of  these  sage 
grouse  was  on  a  lek.  Four  sage  grouse  (one  female,  three  chicks)  were  obsei  vea 
during  the  July  14,  1975  breeding  census,  and  two  flocks  comprised  of 
seven  (two  males,  one  female,  four  chicks)  and  17  (three  female,  13  chicks) 
birds,  respectively,  were  seen  during  the  July'15  census.  All  signtings 
were  within  a  1.6  km  (1  mi)  segment  of  the  census  route  on  the  ridge  of  the 
right  fork  of  Stake  Springs  Draw,  within  an  upland  sagebrush  vegetation 
type.  Two  opportunistic  sightings  in  this  vicinity  on  July  30-31,  1975 

involved  27  sage  grouse. 

Summer  observations  of  sage  grouse  populations  in  two  other  locations  within 
the  study  area  included  13  (11  adults,  two  juveniles)  on  Cathedral  Bluf  s 
within  a  mountain  shrub  vegetation  type,  and  two  sightings  of  five  and  three 
sage  grouse  (adults  and  young,  respectively)  on  Airplane  Ridge  within  a 
sagebrush/mixed  brush  vegetation  type.  The  repeated  sightings  of  juveniles 
with  adults  indicate  that  sage  grouse  are  nesting  near  each  of  the 
locations  indicated  above. 

Rogers  (1964)  described  sage  grouse  density  in  the  region  as  light  and 
indicated  that  sage  grouse  have  only  been  observed  inlow  numbers  within 
sagebrush  communities  in  the  Piceance,  Yellow  and  Douglas  Creek  drainages. 
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Rogers  (1964)  has  recorded  them  on  84  Mesa,  the  only  area  in  Rio  Blanco  County 
near  Tract  C-a  where  they  have  also  been  sighted  by  ECI  personnel.  A 
possible  explanation  for  the  reported  scarcity  of  sage  grouse  in  Rio  Blanco 
County,  according  to  Rogers  (1964),  is  that  a  large  amount  of  the  sagebrush 
range  in  the  basin  is  intermixed  with  pinyon-juniper,  a  combination  apparently 
avoided  by  this  grouse.  Rogers  (1964)  also  stated  that  sagebrush  in  Rio  Blanco 
County  occurs  in  steep,  narrow  canyons  with  little  available  water,  habitats 

not  preferred  by  sage  grouse. 

Sage  grouse  are  apparently  not  limited  to  the  sagebrush  vegetation  type  in 

the  study  area;  rather,  they  inhabit  a  variety  of  upland  brush  vegetation 

types  on  and  near  Tract  C-a.  All  observations  within  the  tract  vicinity 

indicate  a  moderate  population  of  sage  grouse  within  the  areas  of  upland 

sage  and  mixed  brush  vegetaion  types  in  southwest  portions  of  the  study  area, 

and  a  small  population  on  84  Mesa  (Figure  3-7-66).  There  appears  to  be 

little  seasonal  migration  of  this  population,  although  this  is  difficult 

to  gauge  because  most  sage  grouse  observations  are  from  the  spring  and  summer 

« 

periods,  and  few  sightings  have  occurred  in  winter. 

2)  Blue  Grouse  -  Records  of  opportunistic -sightings  of  blue 
grouse  have  been  maintained  throughout  the  first  year.  Blue  grouse  were  also 
censused  twice  along  a  standard  census  route  on  June  11  and  12  during  the  blue 
grouse  display  season  (Rogers,  1968)  by  procedures  outlined  earlier. 

During  fall  1974  and  winter  1974-75,  only  five  blue  grouse  were  seen  on 
Cathedral  Bluffs,  the  area  expected  to  support  the  greatest  population 
of  this  gamebird.  However,  blue  grouse  were  observed  rather  frequently, 
either  opportunistically  or  during  conduct  of  strip  transects,  during  fall, 
1975.  The  eight  encounters,  within  a  5  km  (3  mi)  section  of  Cathedral 
Bluffs,  included  38  blue  grouse.  Seven  of  the  eight  encounters  occurred 
within,  or  adjacent  to,  the  Douglas-fir  and  aspen  strip  transects.  During 
the  September  30  -  October  5,  1975  small  mammal  trapping  period,  26  blue 
grouse  were  observed  within  the  Douglas-fir  grid  and  in  an  aspen  stand 
adjacent  to  this  grid.  Four  blue  grouse  were  also  seen  within  the  Douglas-fir 
grid  during  the  October,  1975  strip  transect.  One  blue  grouse  was 
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recorded  within  the  aspen  transect  during  the  fall  census.  The  only  record 
of  blue  grouse  outside  of  an  aspen  or  Douglas-fir  stand  during  fall  1975 
was  a  sighting  of  seven  blue  grouse  within  an  upland  meadow  vegetation  type 
located  a  few  kilometers  south  of  the  Douglas-fir  small  mammal  grid. 


The  Cathedral  Bluffs  area  appears  to  support  a  fairly  large  population  of 
blue  grouse.  During  the  road  survey  conducted  June  11-12,  1975,  23  displaying 
male  blue  grouse  were  tallied.  This  amounts  to  2.4  grouse/km  (1.5/mi)  of 
road.  This  compares  to  0.14  grouse/km  for  the  best  2.4  km  section  of  road 
surveyed  by  Rogers  (1968)  in  Colorado  over  a  3-year  period.  The  many  opportunistic 
sightings  of  blue  grouse  recorded  during  1974  and  1975  (66  birds  recorded  to 
date)  also  suggest  that  a  relatively  large  population  inhabits  the  Cathedral 
Bluffs  area  (Figure  3-7-66).  This  blue  grouse  population  is  found  year-round 
on  Cathedral  Bluffs,  but  localized  seasonal  movements  apparently  occur. 

During  the  breeding  season,  most  individuals  inhabit  the  meadow,  mixed  brush, 
and  aspen/mixed  brush  ecotone  areas.  After  breeding  and  resting,  the  birds 
appear  to  move  to  dense  stands  of  Douglas-fir  and  aspen.  However,  nou  all 
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still  observed  during  the  fall  and  winter  in  meadow  and  mixed-brush  vegetation 


types.  The  absence  of  blue  grouse  in  these  habitats  during  the  August 
survey  and  the  large  number  of  grouse  observed  on  the  Douglas-fir  and  aspen 
small  mammal  grids  during  the  fall  (compared  to  their  absence  in  these  grids 
during  the  breeding  season)  suggest  that  a  portion  of  the  population  does 
migrate.  According  to  Rogers  (1968),  the  timing  and  extent  of  these 
movements  are  related  to  food  availability  and  weather  conditions. 


3)  Mourning  Doves  -  Most  mourning  doves  had  left  the  study  area 
by  October,  as  evidenced  by  the  lack  of  mourning  dove  observations  on  strip 
transect  and  qualitative  censuses  in  October,  1974  and  very  few  observations 
in  fall,  1975.  The  few  individuals  observed  during  October,  1975  were 
recorded  in  riparian  and  lowland  mixed  brush  vegetation  types.  Mourning 
doves  had  returned  to  the  Piceance  Basin  by  early  April  and  were  first 
observed  in  the  Tract  C-a  at  84  Ranch  on  April  29. 
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The  possibility  of  an  earlier  migration  into  the  Piceance  Basin  cannot  be 
ruled  out,  since  no  bird  censuses  were  made  during  March  and  early  April.  ^ 

Mourning  dove  fall  migrations  generally  begin  at  the  end  of  August;  usually 
only  scattered  individuals  are  observed  in  breeding  locales  after  mid- 
September.  By  the  June  census  periods,  the  mourning  dove  appeared  to  be  a 
common  summer  resident  in  the  pinyon-juniper  and  greasewood/sagebrush  vege¬ 
tation  types.  During  the  June  surveys,  17  sightings  of  mourning  doves  were 
recorded  in  the  pinyon-juniper  vegetation  type,  and  three  in  the 
greasewood/sagebrush  vegetation  type. 

The  mourning  dove  is  the  most  widely  distributed  game  bird  in  the  Tract  C-a 
vicinity.  During  general  field  activities  coinciding  in  time  with  the  breeding 
season,  this  dove  was  observed  in  many  habitats,  with  the  greatest  number  of 
observations  in  pinyon-juniper  and  greasewood/sagebrush  vegetation  types. 

The  preferred  nesting  sites  of  this  species  are  usually  close  to  water  and 
trees,  so  actual  breeding  habitat  tends  to  be  more  restricted  than  the  range 
of  vegetation  types  the  mourning  dove  is  capable  of  exploiting  if  water  is 

Well  distributed.  T^PP^  arp  taVOr^d  ^itps  for  ronctinn  Hauf imo  roctinn 
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and  nesting  (Davis  and  Anderson,  1973).  The  habitats  in  the  study  area  most 
frequented  by  the  mourning  dove  are  thus  in  or  adjacent  to  woodlands. 

Mourning  doves  are  not  communal  nesters,  but  they  pursue  gregarious  habits 
soon  after  the  breeding  season  terminates.  From  late  July  until  fall 
migration,  doves  congregate  in  roosting  places  (Bent,  1963b).  The  pinyon- 
juniper  woodland  vegetation  type  in  the  study  area  provides  many  of  these  communal 
roosting  sites  for  the  mourning  dove. 

c.  Waterfowl  and  Shorebirds  -  The  Stake  Springs  Draw  impoundment 
received  light  usage  by  waterbirds  during  fall  1974  and  1975  migration 
periods.  During  October,  1974,  only  the  mallard  was  observed  at  the 
impoundment,  and  only  15  individuals  of  four  species  (mallard,  green-winged 
teal,  blue-winged  teal,  kill  deer )  were  seen  at  the  impoundment  during 
counts  made  between  October  6  and  13,  1975.  During  other  field  activities 
in  September  and  October,  1975,  23  blue-winged  teal,  one  killdeer,  one 
common  snipe,  and  nine  mallards  were  observed  in  riparian  habitat  types  within  4 


3-7-577 


the  study  area.  The  Piceance  Basin  is  not  recognized  as  a  segment  of  any 
major  migratory  route  within  the  Pacific  waterfowl  flyway,  the  major 
flyway  west  of  the  Continental  Divide  (Dr.  Ronald  A.  Ryder,  personal 
communication,  1975).  This,  plus  the  paucity  of  water  in  the  Tract  C-a 
vicinity,  accounts  for  the  scarcity  of  waterfowl  observed  during  fall  migration. 

During  spring,  when  more  water  is  available,  increased  waterfowl  utilization 
of  the  area  occurs.  In  April  1975,  ducks  were  present  in  Stake  Springs 
Draw,  Ryan  Gulch,  and  Black  Sulfur  Gulch.  Mallards  and  green-winged  teal, 
totalling  50  birds,  were  recorded  at  the  Stake  Springs  impoundment  during  counts 
on  April  15  and  17.  During  other  April  field  activities,  mallards  were 
observed  in  Ryan  Gulch  and  Black  Sulfur  Gulch,  and  54  birds  consisting  of 
mallards,  green-winged  teal,  and  blue-winged  teal  were  seen  at  ^.he  Stake  Springs 

Draw  impoundment. 


A  total  of  five  ducks  and  eight  shorebird  species  was  observed  during  the  two 
summer  sampling  periods.  In  June,  11  species  were  recorded  at  the  Stake 
Springs  Draw  impoundment.  The  mallard,  green-winged  teal,  and  common  snipe 
were  the  most  abundant.  Wilson's  phalarope,  killdeer,  spotted  sandpiper, 
gadwall,  cinnamon  teal,  sora,  Virginia  rail  and  blue-winged  teal  were  also 
present,  but  in  lower  numbers.  The  semi -palmated  plover,  long-billed 
curlew  and  white-faced  ibis  were  also  recorded  during  general  avian 
surveys  in  June.  Waterbird  abundances  were  relatively  high  during  the 
August  census  period  when  a  total  of  62  birds  was  recorded.  However,  only 
four  species,  the  mallard,  killdeer,  American  avocet,  and  solitary  sandpiper 
were  present  on  the  impoundment.  The  mallard  was  the  most  abundant  species 
recorded  during  the  August  survey,  and  was  observed  during  every  count. 

On  one  morning,  35  mallards  were  observed  feeding  in  the  pond.  The  large 
numbers  of  mallards  present  during  mid-August  may  be  due  to  pre-migration 
flocking.  Although  the  migration  flights  do  not  begin  in  earnest  until 
late  September,  flights  from  local  nesting  areas  to  nearby  feeding  grounds 
occur  in  late  August  or  early  September  (Kortright,  1967).  Perhaps  many  of  the 
mallards  that  nest  in  the  Tract  C-a  vicinity  congregate  and  feed  in  the 
Stake  Springs  pond  before  migrating  south. 
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Results  from  the  year's  surveys  indicated  that  usage  of  the  area  by  ducks  an 
shorebirds  is  greater  during  late  spring  and  sunrner  than  during  fall,  but 
that  waterbird  populations  within  the  general  area  are  very  low. 

Considerably  more  ducks  were  observed  along  Piceance  Creek  and  its  associate 
ponds  (ECU  1974;  1975a;  1975b;  1975c)  than  were  seen  within  the  Tract  C-a 
study  area.  The  scarcity  of  open  water  within  the  study  area  is  undoubte  y 
the  major  limiting  factor  on  the  size  of  the  resident  and  migratory 

waterfowl  population. 

In  summary,  the  mallard,  green-winged  teal,  blue-winged  teal,  killdeer, 
and  common  snipe  are  the  most  common  waterfowl  and  shorebird  species  found 

'within  the  study  area.  The  Stake  Springs  impoundment  and  the  riparian 

habitats  within  the  study  area  support  a  small  breeding  and  migrating  popula- 
tion  of  these  species. 

d.  Raptors 

1)  Aerial  Surveys  -  Raptor  aerial  .Surveys  were  initiated  during 
November,  1974  and  were  continued  bimonthly  until  August,  1975.  Raptor 
aerial  surveys  were  not  conducted  during  October,  1975  due  .to  inclement 
weather  and  big  game  hunting  seasons.  Table  3-7-252  summarizes  raptor  data 
resulting  from  aerial  surveys.  Relative  abundance  for  each  sampling  peno 
and  the  entire  year  are  also  presented.  However,  the  few  small  raptors 
recorded  during  aerial  surveys  are  not  a  fair  indication  of  the  relative 
abundance  of  these  birds  on  the  study  area,  since  small,  low-flying  raptors 
such  as  accipiters  and  falcons  are  difficult  to  detect  from  an  aircraft. 


The  common  raven  was  the  most  abundant  raptor  species,  attaining  53;,  RA 
through  the  year.  This  species  was  encountered  on  every  raptor  survey 
The  golden  eagle  and  rough-legged  hawk  were  observed  less  frequently  but 
were  the  only  other  species  with  a  relatively  high  RA  percentage  The  golden 
eagle  was  recorded  during  every  survey  except  the  one  conducte  uring 
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Table  3-7-252.  Raptor  species  encountered  during  aerial  surveys,  fall,  1974  through  fall,  1975  for  RBOSP 


Species 

11/74* 
Total s 

% 

R.A** 

12/74 
Total s 

% 

R.A. 

1/75 

Totals 

of 
! o 

R.A. 

2/75 

Totals 

% 

R.A. 

3/75 

Totals 

% 

R.A. 

4/75 

Totals 

% 

R.A. 

6/75 

Totals 

% 

R.A. 

8/75 

Totals 

% 

R.A. 

Total 

by 

Species 

Total 
%  R.A. 

'k'k’k 

Northern  Bald 

Eagle 

0 

0.0 

0 

0.0 

0 

0.0 

1 

4.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

1 

J 

Golden  Eagle 

Mature 

5 

41.7 

3 

33.3 

2 

7.7 

3 

12.0 

3 

13.0 

2 

18.1 

0 

0.0 

0 

0.0 

18 

14.4 

Immature 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

1 

11.1 

1 

.8 

Marsh  Hawk 

1 

8.3 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

1 

.8 

Cooper's  Hawk 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

1 

9.1 

0 

0.0 

1 

11.1 

2 

1.6 

Red- tailed  Hawk 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

1 

9.1 

3 

30.0 

1 

11.1 

5 

4.0 

Rough-legged  Hawk 

2 

16.7 

3 

33.3 

7 

26.9 

6 

24.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

18 

14.4 

Peregrine  Falcon 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

1 

9.1 

0 

0.0 

0 

0.0 

1  . 

.8 

American  Kestrel 

0 

0.0 

0 

0.0 

0 

0.0 

0 

o.o 

0 

0.0 

0 

0.0 

1 

10.0 

3 

33.3 

4 

3.2 

Common  Raven 

4 

33.3 

3 

33.3 

17 

65.4 

15 

60.0 

20 

87.0 

6 

54.5 

6 

60.0 

1 

11.1 

51 

57.6 

Unidentified 

Raptor 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

2 

22.2 

2 

1.6 

TOTAL 

12 

100.0 

9 

100.0 

26 

100.0 

25 

t 

100.0 

23 

100.0 

11 

100.0 

10 

100.0 

9 

100.0 

125 

100.0 

*  Date 


Relative  abundance = 


Total  number  of  species  A _ 

Total  number  of  all  species  observed 


***  Percent  relative  abundance  for  the  entire  year. 


The  rough-legged  hawk  is  a  winter  resident  in  the  Piceance  Basin  and  was 
commonly  observed  between  November,  1974  and  February,  1975.  The  northern 
bald  eagle  was  recorded  once  during  February.  The  marsh  hawk,  Cooper  s 
hawk,  and  American  kestrel  were  observed  in  small  numbers,  but  these  species 
are  not  easily  censused  by  airplane  due  to  their  small  size  and/or  low  flying 
habits.  The  marsh  hawk  was  observed  once  during  November  and  April;  the 
Cooper's  hawk  was  observed  once  during  the  spring  and  once  during 
the  summer,  while  the  American  kestrel  was  observed  once  in  June  and 
three  times  in  August  (Table  3-7-252). 

The  red-tailed  hawk  was  not  recorded  frequently  during  the  aerial  surveys  but 
was  commonly  recorded  during  ground  investigations.  One  peregrine  falcon 
was  also  observed  during  an  April  flight.  The  status  of  all  the  raptor 
species  observed  in  the  Tract  C-a  study  area  is  discussed  later  in  detail. 

The  distribution  of  raptor  sightings  demonstrate  certain  interesting  trends 
(Figure  3-7-67).  Most  raptors  were  recorded  within  the  eastern  half  of  the 
study  area  and  along  the  drainages.  The  raven  was  most  frequently  observed 
along  Yellow  Creek  and  84  Mesa  during  the  winter  and  spring.  The  majority 
of  golden  eagles  was  observed  during  the  winter  along  Cathedral  Bluffs. 

All  rough-legged  hawks,  with  the  exception  of  one  observed  on  Cathedral 
Bluffs,  were  recorded  east  of  Tract  C-a.  The  other  raptor  species  have  been 
observed  too  infrequently  to  speculate  on  distributional  tendencies. 

2)  Ground  Surveys  -  Raptors  noted  during  all  avian  field  activities 
conducted  between  October,  1974  and  October,  1975  were  recorded  by  species 
and  location  of  observation.  In  the  course  of  field  investigations,  all 
raptor  nests  encountered  were  examined  and  their  location  plotted  on  field 
maps.  During  late  April  and  early  June,  potential  raptor  nesting  habitats 
on  Tract  C-a  and  the  surrounding  area  were  traversed  on  the  ground  for 
four  consecutive  days  to  locate  active  nests.  Results  are  given  in 
Table  3-7-253. 

Night  owl  surveys  were  initiated  in  December,  1974  and  were  repeated  during 
April,  1975.  Surveys  were  conducted  on  two  nights  during  the  two 
sampling  periods. 
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Table  3-7-253. 


Active  raptor  nests  located  on  or  near  Tract  C-a  during  April,  1975 
for  RBOSP^ 


Nest 

Number 

Species 

Eggs 

Contents  of  Nest 

Chicks 

1 

Red-tailed  hawk 

3 

0 

2 

Red-tailed  hawk 

3 

0 

3 

2/ 

Red-tailed  hawk^1 

3 

0 

4 

Red- tailed  hawk 

2 

0 

5 

Red- tailed  hawk 

3 

0 

6 

Red- tailed  hawk 

2 

0 

7 

American  kestrel 

1 

0 

8 

American  kestrel 

1 

0 

9 

American  kestrel 

2 

0 

10 

American  kestrel 

1 

0 

11 

Great  horned  owl 

1 

2 

12 

Great  horned  owl 

2 

0 

13 

Great  horned  owl 

0 

2 

14 

Great  horned  owl 

0 

3 

15 

Great  horned  owl 

0 

1 

16 

Great  horned  owl 

0 

2 

17 

Great  homed  owl 

1 

3 

18 

Common  raven 

— 

3 

19 

Common  raven 

— 

2 

20 

Common  raven 

— 

2 

21 

American  kestrel 

0 

3 

22 

Marsh  hawk 

0 

•  4 

23 

Marsh  hawk 

0 

3 

24 

Cooper’s  hawk 

2 

1 

25 

American  kestrel 

0 

2 

26 

Golden  eagle 

0 

1 

27 

Marsh  hawk 

- 

0 

4 
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Table  3-7-253.  (Continued) 


Nest 

Number 

Species 

Contents 

Eggs 

of  Nest 

Chicks 

28 

Cooper's  hawk 

0 

2 

29 

Goshawk 

0 

1 

30 

American  kestrel 

0 

2 

31 

Golden  eagle 

0 

1 

1/  Specific  locations  of  all  raptor  nests  discovered  to  date  have  been  recorded. 
2 J  Nest  and  contents  destroyed. 


0 
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3)  Status  of  Raptor  Species  in  the  Tract  C-a  Study  Area 


a)  Turkey  Vulture  -  Two  turkey  vultures  were  observed 
in  the  study  area  during  sunder  and  fall,  1975  sampling  periods.  This 
species  is  highly  migratory  within  the  western  states  (Brown  and  Amadon, 
1968)  and  the  majority  of  individuals  leave  Colorado  by  late  September 
(Bent,  1961).  The  one  individual  observed  during  fall  was  probably  a 
straggler.  Turkey  vultures  have  not  been  observed  near  Tract  C-a  during 
the  winter. 

The  turkey  vulture  utilizes  many  habitat  types  and  hunts  over  a  wide 
area.  Carrion  comparises  most  of  its  diet,  although  it  will  kill 
young  mammals  and  has  been  knov/n  to  feed  on  insects  (Grossmand  and 
Hamlet,  1964).  Its  presence  on  Tract  C-a  and  adjacent  areas  during 
the  breeding  season  indicates  that  it  is  probably  nesting  in  small 
numbers  in  the  vicinity.  No  nests  have  been  encountered,  but  potential 
nest  sites  exist  on  Tract  C-a  and  adjacent  areas.  The  preferred 
nesting  sites  are  generally  located  in  places  -inaccessible  to 
predatory  animals, or  where  the  eggs  and/or  young  cannot  easily  be 
reached  (Bent,  1961).  These  sites  tend  to  be  cliffs,  caves,  hollow 
stumps,  or  in  the  midst  of  dense  shrubbery  (Bent,  1961;  Brown  and 
Amadon,  1968).  In  such  locations,  the  vulture  lays  its  eggs  with 
little  or  no  attempt  to  construct  a  nest  (Bent,  1961). 
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b)  Northern  Bald  Eagle  -  The  bald  eagle  was  observed  within 
the  study  area  during  February  but  was  not  observed  again  through  the  remain¬ 
der  of  the  winter.  This  eagle  was  observed  by  ECI  personnel  within  other 
areas  of  the  basin  along  Piceance  Creek  during  March,  so  it  appears  to  be  an 
uncommon  winter  resident  of  the  Piceance  Basin.  Bald  eagles  were  not  recorded 
after  March.  The  subspecies  winters  as  far  north  as  open  water  and  food  are 
available  (Brown  and  Amadon,  1968).  It  nests  only  rarely  in. Colorado;  most 
northern  bald  eagles  nest  in  northern  North  America  (Grossman  and  Hamlet, 
1964).  Tract  C-a  and  environs  do  not  provide  suitable  nesting  habitat  for 
this  species  since  it  prefers  tall  trees  or  large  cliff  faces  in  proximity 
to  water  (Bent,  1961;  Brown  and  Amadon,  1968).  Cathedral  Bluffs,  an  area 
west  of  Tract  C-a,  provides  possible  nesting  sites,  but  the  rarity  of  the 
northern  bald  eagle  as  a  Colorado  summer  resident  indicates  that  it  is  an 
improbable  nesting  species  along  the  Bluffs. 


c)  Golden  Eagle  -  Golden  eagles  have  been  recorded  within 
the  study  area  throughout  the  year.  This  species  hunts  over  open  country 
and  shows  a  strong  preference  for  mammals  in.  its  diet  (Brown  and  Amadon, 
1968).  According  to  results  of  a  current  study  on  the  status  of  the  golden 
eagle  in  western  states  (Boeker,  1974),  the  golden  eagle  population  in 
Colorado,  on  a  year-round  basis,  is  5.3  eagles  per  1,000  sq  mi.  This  is  one 
of  the  highest  desnities  among  the  western  states.  The  Tract  C-a  vicinity 
supported  at  least  four  adult  golden  eagles  during  the  1975  breeding  season 
(Table  3-7-253);  probably  a  few  additional  birds  winter  within  the  study 
area.  Two  active  nests  located  on  the  study  area  each  contained  a  single 
eaglet.  It  is  difficult  to  ascertain  from  the  total  number  of  golden  eagle 
sightings  recorded  outside  of  the  breeding  season  how  many  individual  golden 
eagles  were  actually  observed.  The  home  range  of  a  golden  eagle  varies  from 
19  mi2  in  California  to  200  mi2  in  heavily  forested  areas  located  in  north¬ 
eastern  North  America  (Brown  and  Amadon,  1968).  The  home  range  size  is 
dependent  on  such  factors  as  prey  density,  season,  and  percentage  of  the 
range  suitable  for  hunting  (Brown  and  Amadon,  1968;  Gordon,  1955). 


d)  Marsh  Hawk  -  Field  activities  during  1974  and  1975  have 
substantiated  that  the  marsh  hawk  is  a  fairly  common  raptor  during  the 
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breeding  season  but  is  infrequently  observed  during  the  winter.  To  date, 
three  marsh  hawk  nests  have  been  located  in  the  study  area  (Table  3-7-253). 

The  marsh  hawk  is  a  bird  of  open  fields  and  marshes. and  avoids  heavily 
forested  areas  (Burleigh,  1972).  This  species  is  a  ground  nester.  The 
Tract  C-a  area  probably  supports  more  pairs  than  the  three  noted  during  1975, 
but  the  nest  of  this  species  is  difficult  to  locate  because  of  the  marsh 
hawk's  preference  for  placing  its  nest  on  the  ground  in  tall  grass  and  shrubs. 
The  pastures  and  sparsely  vegetated  mountain  shrub  stands  within  the  study 
area  provide  suitable  nesting  habitat  for  this  harrier. 


This  hawk  is  a  migratory  species  in  some  parts  of  its  geographical  range,  and 
a  year-round  resident  in  other  areas  (Bent,  1961).  Davis  (1969)  describes 
the  marsh  hawk  as  an  uncommon  summer  and  common  winter  resident  in  western 
Colorado.  Our  data  indicate  that  within  the  study  area,  the  marsh  hawk  is 
a  common  summer  resident  and  an  uncommon  winter  resident. 


e)  Sharp-Shinned  Hawk  -  Only  one  sharp-shinned  hawk, . recorded  during 
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sharp-shinned  hawk  as  a  common  winter  and  rare  summer  resident.  This 
accipiter  prefers  to  nest  in  dense  stands  of  conifers  (Brown  and  Amadon, 
1968;  Grossman  and  Hamlet,  1967).  There  is  little  suitable  nesting  habitat 
for  this  small  accipiter  within  the  study  area,  but  the  open  nature  of  much 
of  the  area  should  make  it  attractive  as  winter  habitat  for  sharp-shinned 
hawks.  Its  apparent  absence  from  the  study  area  during  the  winter  does  not 
correspond  with  some  of  the  literature  for  western  Colorado  (Davis,  1969). 
Until  further  field  investigations  are  completed,  it  must  be  concluded  that 
the  status  of  the  sharp-shinned  hawk  in  the  region  is  uncertain. 


f)  Cooper's  Hawk  -  The  Cooper's  hawk  has  been  observed  fairly 
frequently  during  the  spring  and  summer.  It  has  not  been  recorded  during 
fall  and  winter,  but  it  has  been  observed  during  the  fall  in  areas  close  to 
Tract  C-a  by  ECI  personnel.  Davis  (1969)  described  the  Cooper's  hawk  as  a 
common  winter  and  rare  summer  resident  in  western  Colorado.  The  Cooper's  hawk 
is  principally  a  woodland  species  (Burleigh,  1972)  but  it  also  nests  in  large 
shrubs  such  as  Gambel  oak  (Bent,  1961).  Two  nests  have  been  found  within 
pinyon- juni per  woodlands  in  the  Tract  C-a  area  (Table  3-7-253). 
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g)  Goshawk  -  One  pair  of  goshawks  has  been  observed  at  their 
nest  in  an  aspen  grove  along  Cathedral  Bluffs.  Davis  (1969)  described  this 
species  as  a  rare  resident  of  heavily  wooded  areas  in  western  Colorado. 

Twomey  (1942)  indicated  that  the  goshawk  ranges  from  aspen  habitats  to 
timberline  in  eastern  Utah.  The  goshawk  generally  nests  in  dense  coniferous 
or  deciduous  forests  adjacent  to  clearings  (Brown  and  Amadon,  1968),  where  it 
feeds  on  large  and  medium-sized  birds  and  mammals.  Bent  (1961)  stated  that, 
unlike  other  acci piters,  the  goshawk  showed  a  definite  preference  for  deciduous 
woods.  Due  to  the  scarcity  of  dense  deciduous  forests  in  the  study  area,  the 
nesting  goshawk  population  is  probably  small  and  limited  to  the  Cathedral 
Bluffs  area.  This  species  has  not  been  recorded  during  the  winter. 

h)  Red-Tailed  Hawk  -  Although  few  red-tailed  hawks  have  been 
observed  during  aerial  censuses,  ground  observations  indicate  this  buteo  is 
one  of  the  most  common  raptors  in  the  study  area.  The  adult  red-tailed  hawk 
is  opportunistic  in  its  predatory  habits,  feeding  on  a  variety  of  small  mammal 
species.  Its  population  levels  generally  fluctuate  with  changes  in  the  • 
local  prey  density  (Craighead  and  Craighead,-  1969).  Brown  and  Amadon  (1968) 
suggest  the  red-tailed  hawk  has  the  widest  ecological  tolerance  of  any  buteo 
and  perhaps  of  any  hawk  in  North  America.  It  resides  in  a  greater  variety  of 
habitat  types  and  has  one  of  the  widest  distributions  of  any  hawk  in  North 
America.  The  species  does,  however,  show  a  preference  for  ecotone  areas 
supporting  trees  (Brown  and  Amadon,  1968).  This  phenomenon  is  illustrated 
within  the  study  area,  where  the  red-tailed  hawk  frequents  the  various 
drainages  with  mixed  brush  bottoms  and  adjacent  pinyon-juniper  slopes.  Its 
favored  nesting  site  in  the  area  is  sandstone  cliffs  associated  with  pinyon- 
juniper  woodlands,  but  an  occasional  nest  is  located  in  a  mature  pinyon  pine 
or  juniper.  Six  red-tailed  hawk  nests  were  located  on  the  study  area  during 
April.  All  contained  2  or  3  eggs  (Table  3-7-253).  Red-tailed  hawks  are 
most  abundant  during  the  spring  and  summer,  but  a  few  individuals  over-winter 
within  the  study  area. 

i)  Swainson's  Hawk  -  One  Swainson's  hawk  was  observed  during 
summer  1975.  Both  Davis  (1969)  and  Twomey  (1942)  refer  to  this  species  as  an 
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uncommon  summer  resident  and  migrant  in  western  Colorado  and  eastern  Utah. 
Davis  (1969)  stated  that  occasionally  a  few  Swainson's  hawks  winter  in 
western  Colorado. 


j)  Rough-Legged  Hawk  -  Rough-legged  hawks  are  common  winter¬ 
ing  raptors  in  the  Tract  C-a  vicinity.  This  hawk  appeared  in  the  area  by  late 
November,  1974  and  remained  through  the  winter.  Davis  (1969)  reported  this 
species  as  an  uncommon  winter  visitor  in  western  Colorado  and  Twomey  (1942) 
observed  rough-legged  hawks  in  the  Uinta  Basin,  Utah  only  during  migrations. 
According  to  Craighead  and  Craighead  (1969),  the  presence  of  these  birds  in 
large  numbers  may  indicate  high  populations  of  small  rodents,  which  compromise 
the  majority  of  this  species'  diet.  The  rough-legged  hawk  departed  the 
Piceance  Basin  sometime  between  mid-March  and  early-August .  Bent  (1961)  ex¬ 
plained  that  the  melting  snow  reveals  the  runways  of  voles,  the  major  prey 
species  of  the  rough-legged  hawk. 


k)  Prairie  Falcon  -  Seven  sightings  of  prairie  falcons  have 
been  recorded  within  the  study  area.  The  prairie  falcon  is  a  cliff  nester  and 
inhabits  treeless  areas,  nesting  rarely  up  to  12,000  ft  elevation.  The  actual 


nest  site  is  usually  a  ledge  with  some  overhang,  a  pothole,  or  a  cave  (Brown 
and  Amadon,  1968).  Although  no  eyries  have  been  recorded,  the  possibility  of 
a  pair  of  prairie  falcons  nesting  within  the  study  area  exists.  The  most  suit¬ 
able  nesting  sites  are  the  cliff  faces  along  the  western  edge  of  Cathedral 
Bluffs.  The  rest  of  the  study  area  shows  poor  nesting  potential  for  this 
species.  The  prairie  falcon  is  an  uncommon  nester  in  northwestern  Colorado. 

The  Colorado  Division  of  Wildlife's  ongoing  raptor  survey  has  identified  a  few 
eyries  within  the  Piceance  Basin  north  of  the  study  area.  Mr.  Gerald  Craig, 
Chief  Raptor  Biologist  for  the  Division,  indicated  that  the  nesting  prairie 
falcon  population  is  sparse,  and  he  does  not  think  it  is  likely  that  many  eyries 
exist  in  northwestern  Colorado  (personal  communication,  1975).  Until  recently, 
this  falcon  was  classified  as  "threatened"  by  the  Federal  government. 


% 
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In  winter,  the  prairie  falcon  moves  to  lower,  windswept,  winter  wheat  areas, 
where  horned  larks  concentrate.  Horned  larks  constitute  the  principal  winter  • 
food  of  this  falcon  (Brown  and  Amadon,  1968).  The  numerous  horned  larks 
occurring  on  the  study  area  during  winter  might  explain  the  presence  of  the 
one  prairie  falcon  recorded  in  December.  The  presence  of  this  bird  indicates 
that  it  is  a  rare  winter  resident  within  the  study  area. 


1)  peregrine  Falcon  -  The  peregrine  falcon,  classified  as 
an  endangered  species  (United  States  Department  of  the  Interior,  "Threatened 
Wildlife  of  the  United  States,"  1973),  was  observed  four  times  within  the  study 
area  during  spring  and  summer  1975.  The  peregrine  falcon  is  considered  a  rare 
resident  breeder  in  northwest  Colorado  (Bailey  and  Niedrach,  1965).  Mr.  Gerald  Craig 
(personal  communication,  1975)  noted  that  this  species  has  nested  and 
fledged  young  from  eyries  in  northern  Colorado  and  possibly  nests  in  an  area 
about  32  km  (20  mi)  southeast  of  Tract  C-a.  Enderson  and  Craig's  (1974) 
treatise  on  the  status  of  the  peregrine  falcon  in  the  Rocky  Mountains 
demonstrated  that  this  species  has  experienced  a  population  decline  over  the  last 
few  decades.  The  likelihood  of  a  peregrine  falcon  nesting  within  the  study 
area  is  remote,  due  to  the  lack  of  large  cliff  faces  and  the  paucity  of  water 
within  the  area  (G.  Craig,  personal  communication,  1975). 


The  peregrine  falcons  observed  during  April  and  August  may  have  been  migrants. 

The  species'  northerly  migration  from  Central  and  South  America  generally 
takes  place  in  March  and  April  (Brown  and  Amadon,  1968).  The  peregrine 
falcons  observed  during  duly  could  have  been  unpaired  individuals  or  nesting 
adults.  According  to  Mr.  Craig  (personal  communication,  1975),  a  peregrine 
falcon  could  possibly  hunt  33  km  from  its  eyrie,  so  these  individuals  could 
have  been  associated  with  the  suspected  eyrie  located  within  this  radius  of 

Tract  C-a. 

m)  Merlin  -  The  merlin  was  recorded  five  times  during  the 
October,  1975  sampling  period  within  bald  and  mixed  brush  vegetation  types. 

It  has  not  been  recorded  during  other  sampling  periods.  This  falcon  is  a 

rare  winter  visitor  in  western  Colorado  and  was  formerly  a  summer  resident 

of  the  region  (Davis,  1969).  It  is  a  bird  of  open  country  and  is  seldom  f 
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found  within  forested  areas  unless  there  are  large  open  spaces  interspersed 
%  in  the  stand  (Brown  and  Amadon,  1968).  It  preys  chiefly  on  small  birds, 
especially  the  inhabitants  of  the  ground  or  low  vegetation  such  as  horned 
larks  and  finches  (Brown  and  Amadon,  1968).  The  merlin's  major  breeding 
range  is  north  of  the  continental  United  States.  The  majority  of  merlins 
winter  in  the  southern  United  States,  the  Carribbean,  and  northern  South 
America  (Bent,  1961).  However,  eastern  Colorado  supports  a  small  wintering 

population. 


The  height  of  the  fall  migration  is  between  mid-September  and  mid-October, 
coinciding  with  the  height  of  songbird  migration  (Bent,  1961;  Brown  and 
Amadon,  1968).  The  individuals  recorded  on  the  study  area  during  fall,  1975 
were  probably  migrants,  resting  and  feeding  on  Cathedral  Bluffs  for  a  few 

days . 


n)  American  Kestrel  -  The  American  kestrel,  one  of  the  most 
abundant  raptors  encountered  during  the  spring,  summer, and  fall,  was  observed 
throughout  the  study  area.  Seven  kestrel  nests  have  been  located.  The  four 
nests  found  during  April  each  contained  one  or  two  eggs  and  the  three  nests 


located  in  June  each  contained  two  or  three  chicks.  Unlike  most  falcons,  the 
kestrel  will  nest  in  deserted  woodpecker  holes  and  hollow  trees  as  well  as 
on  cliff  faces  (Craighead  and  Craighead,  1969;  Cooper,  1974).  The  small 
cliff  faces  scattered  throughout  the  sampling  area  and  the  stands  of  pinyon- 


juniper  woodland  could  support  a  substantial  nesting  population  of  kestrels. 
The  kestrel's  diet  during  the  breeding  season  consists  primarily  of  mice. 


small  birds,  and  insects  (Craighead  and  Craighead,  1969).  Kestrels  have 
been  observed  in  low  numbers  in  the  study  area  during  winter.  A  number  of 
authors  (Bent,  1961;  Heintzelman  and  Nagy,  1968)  have  suggested  that  a  low 
percentage  of  American  kestrels  over-winter  within  their  breeding  areas. 
This  depends  primarily  on  food  availability;  their  winter  diet  generally 
consists  largely  of  meadow  mice  (Craighead  and  Criaghead,  1969). 


o)  Common  Raven  -  The  common  raven  is  the  most  abundant 
resident  raptor  within  the  study  area.  It  is  a  fairly  common  bird  of  the 
mountains  in  western  Colorado  (Bailey  and  Niedrach,  1965;  Davis,  1969). 
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Three  raven  nests  were  located  and  due  to  the  large  numbers  of  ravens  en¬ 
countered  during  the  summer,  many  other  active  nests  certainly  exist.  The  0 

preferred  nesting  site  is  a  crevice  in  a  cliff  face  (Burleigh,  1972).  These 
next  sites  are  in  such  inaccessible  places  that  locating  them  is  often 
difficult.  The  raven  is  primarily  a  scavenger  and  commonly  competes  with 
magpies  and  eagles  for  carrion  (Bailey  and  Neidrach,  1965);  however,  it 
also  takes  prey  (Bent,  1964c).  They  are  found  in  large  numbers  throughout 
the  year  in  the  study  area  and  are  particularly  gregarious  during  winter. 

It  is  not  unusual  to  see  flocks  of  10  or  more  ravens  at  one  time  during  the 

fall  and  winter. 


p)  Screech  Owl  -  One  screech  owl  was  recorded  during  the 
December,  1974  night  owl  transect.  This  species  prefers  well -wooded  creek 


bottoms  and  open  woodland  adjacent  to  grainfields,  meadows,  brushland,  or 
grassy  valleys  (Karalus  and  Eckert,  1974).  It  is  an  uncommon  resident  in 
western  Colorado  (Davis,  1969).  Screech  owls  are  most  active  directly  after 
sunset,  and  feed  primarily  on  frogs  and  mice.  They  roost  during  summer  days 


on  branches  in  heavy  tree  foliage  and  in  natural  tree  hollows  during  winter 
(Karalus  and  Eckert,  1974).  Although  only  one  individual  was  recorded  on  the 
study  area,  the  screech  owl  is  probably  an  uncommon  resident  of  Piceance  Basin 
It  is  not  a  migratory  species  (Karalus  and  Eckert,  1974),  yet  there  are  times 
when  seasonal  movements  have  been  recorded.  These  movements  are  largely 
dependent  upon  the  severity  of  winter  and  prey  availability  (Karalus  and 

Eckert,  1974). 


q)  Great  Horned  Owl  -  The  great  horned  owl  is  the  most 
abundant  nocturnal  raptor  within  the  study  area.  Three  great  horned  owls 
were  recorded  during  the  December  1974  night  owl  transects  and  one  was 
recorded  during  the  April,  1975  transects.  Many  opportunistic  sightings  have 
been  made  in  a  variety  of  habitats  throughout  the  year.  This  species  is  a 
locally  common  resident  in  woodlands  throughout  western  Colorado  (Davis,  1969). 
The  great  horned  owl  and  the  red-tailed  hawk  often  inhabit  and  hunt  the  same 
territory,  the  hawk  by  day,  the  owl  by  night  (Orians  and  Kuhlman,  1956). 
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^  Although  the  great  horned  owl  generally  hunts  at  night,  it  is  apt  to  be  seen 

'  on  the  wing  during  all  times  of  day.  The  great  horned  owl  has  one  of  the  most 

varied  diets  of  any  North  American  raptor.  It  will  eat  almost  any  live  prey 
but  will  rarely  scavenge.  It  shows  a  preference  for  rodents,  cottontail 
rabbits,  skunks,  crows,  and  other  owls  (Craighead  and  Craighead,  1969; 

Karalus  and  Eckert,  1974). 

The  nest  of  a  great  horned  owl  is  generally  an  abandoned  red-tailed  hawk  nest 
on  cliffs  or  tall  trees.  The  many  small  sandstone  cliffs  and  stands  of  pinyon 
pines  and  junipers  within  the  study  area  provide  ample  nesting  sites  for  this 
species.  Seven  great  horned  owl  nests  were  discovered,  all  of  which  contained 
eggs  and/or  young  (Table  3-7-253).  The  great  horned  owl  is  one  of  the  earliest 
nesting  raptors;  its  courtship  begins  in  November  or  early  December  (Karalus 
and  Eckert,  1974).  This  species  is  essentially  non-mi gratory  (Orians  and 
Kuhlman,  1956),  but  during  severe  winters  when  prey  becomes  difficult  uo 
find,  some  seasonal  movements  occur  (Karalus  and  Eckert,  1974). 

^  r)  Pygmy  Owl  -  One  pygmy  owl  -was  recorded  during  the  December  , 

1974  night  owl  transect.  Davis  (1969)  described  this  species  as  an  uncommon, 
rarely-observed  resident  of  mountain  forests  in  western  Colorado.  It  some¬ 
times  comes  down  into  the  lower  valleys  in  winter.  It  feeds  primarily  on 
small  and  medium-sized  birds  and  small  mammals  (Karalus  and  Eckert,  1974). 

The  pygmy  owl  is  a  cavity  nester  and  ordinarily  uses  the  abandoned  hole  of  a 
hairy  woodpecker  or  common  flicker  (Scott  and  Patton,  1975).  The  presence 
of  the  pygmy  owl  during  December  indicates  that  this  species  is  a  winter 
resident;  due  to  the  paucity  of  sightings,  its  status  is  undetermined. 

s)  short-eared  Owl  -  Two  short-eared  owls  were  recorded 
during  the  December,  1974  night  owl  transect.  The  short-eared  owl  is  an 
uncommon  winter  visitor  to  open  fields  in  western  Colorado  (Davis,  1969) 
where  it  feeds  primarily  on  meadow  voles.  The  short-eared  owl,  unlike  the 
great  horned  owl  and  screech  owl,  is  a  restricted  feeder;  it  feeds  principally 
on  one  or  two  prey  species  (Craighead  and  Craighead,  1969;  Karalus  and 
Eckert,  1974).  Although  grassy  fields  and  marshlands  are  its  preferred 
&  •'  habitat,  the  short-eared  owl  is  often  found  in  a  variety  of  habitats  ranging 
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from  the  alpine  tundra  to  city  parks.  The  short-eared  owl  does  not  generally 
breed  in  northwestern  Colorado  (Davis,  1969;  Karalus  and  Eckert,  1974).  0 

4.  Discussion  -  The  largest  number  of  birds  and  the  greatest  number  of 
species  encountered  during  the  two  fall  sampling  periods  occurred  within  the 
rabbitbrush,  greasewood/sagebrush,  Douglas-fir,  and  riparian  vegetation  types. 

The  pi nyon- juni per  (south  slope),  mixed  brush  (north  slope),  upland  meadow, 
and  sagebrush  (flat)  types  exhibited  a  paucity  of  species  and  low  total 
numbers  of  birds  during  October,  1974  and  1975  (Tables  3-7-216  through 
3-7-251).  The  mountain  bluebird,  mountain  chickadee,  gray-headed  junco, 
dark-eyed  junco,  horned  lark,  white-crowned  sparrow,  and  yel low-rumped 
warbler  were  observed  in  greater  numbers  than  any  other  species  during  the 
autumn  surveys. 


The  October,  1974  sampling  period  probably  occurred  near  the  end  of  the  fall 
migration  for  most  bird  species.  Some  migrating  birds  such  as  the  mountain 
bluebird,  western  meadowlark,  and  white-crowned  sparrow  were  still  present 


in  the  study  area.  A  greater  number  of  summer  resident 
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during  the  October,  1975  census  period.  The  mild  fall  weather  that 
occurred  during  1975  probably  resulted  in  later  migratory  exodus  in  comparison 
with  the  1974  fall  migration. 


The  bottomland  meadow,  mixed  brush  (south  slope),  pinyon-juni per  (north 
slope),  and  Douglas-fir  vegetation  types  supported  the  largest  number  of 
birds  and  the  greatest  species  diversity  during  the  two  winter  sampling 
periods.  The  sagebrush  (flat  and  north  slope),  pinyon-juniper/mixed  brush, 
pinyon-juni per  (south  slope),  upland  meadow,  and  the  greasewood/sagebrush 
vegetation  types  exhibited  few  or  no  birds  during  the  two  winter  censuses. 

Migratory  species  encountered  in  October  had  departed  the  area  of  investiga¬ 
tion  by  winter,  while  more  northern  migratory  species  such  as  the  northern 
shrike  and  tree  sparrow  had  migrated  into  the  region  after  the  fall  sampling 
period.  The  black-billed  magpie,  common  raven,  red-breasted  nuthatch,  and 
mountain  chickadee  were  the  most  abundant  species  within  the  study  area  during 
the  winter. 
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The  December  census  results  exemplified  the  sparseness  of  birds,  which  is 
typical  of  these  portions  of  the  temperate  region  during  late  fall  and 
winter.  The  avifauna  encountered  during  February  included  species  which  are 
probably  typical  of  Tract  C-a's  habitats  during  winter.  The  mid-winter  avifauna 
was  comprised  of  23  species,  all  of  which  were  observed  in  low  numbers. 

The  horned  lark,  pinyon  jay,  mountain  chickadee,  red-breasted  nuthatch  and 
the  tree  sparrow  comprised  about  60%  of  all  individuals  observed. 


During  April,  the  largest  number  of  birds  and  the  greatest  number  of  species 
were  encountered  in  aspen,  Douglas-fir,  south  slope  pinyon-juni per ,  greasewood/ 
sagebrush,  riparian,  and  bottomland  meadow  vegetation  types.  The  bottomland 
types  exhibited  low  species  diversity  and  low  numbers  of  birds  during  this 
sampling  period  (Tables  3-7-216  through  3-7-251).  Strip  transect  censuses 
documented  the  presence  of  27  species  during  April.  Qualitative  count 
surveys  along  with  all  other  field  censuses  conducted  in  early  spring 
accounted  for  an  additional  34  species.  The  April  sampling  period  occurred 
near  the  starting  point  of  the  spring  migration  for  most  bird  species. 

Many  summer  residents  such  as  the  mourning  dove.  Say's  phoebe,  western  wood 
pewee,  tree  swallow,  rough-winged  swallow,  barn  swallow,  yel 1 ow-rumped 
warbler,  orange-crowned  warbler,  Virginia's  warbler,  and  green-tailed  towhee 
had  appeared  in  small  numbers. 


Results  of  the  April  censuses  were  thus  a  composite  of  late  winter  and  early 
spring  populations.  Many  areas  showed  the  uneven  pattern  of  bird  distribution 
typical  of  the  winter,  while  other  areas  hosted  a  considerable  variety  of 
species  and  numbers.  Wintering  species  such  as  the  rough-legged  hawk, 
northern  shrike,  and  tree  sparrow  had  begun  migration  northward.  The  tree 
swallow,  rough-winged  swallow,  barn  swallow,  pinyon-jay,  mountain  chickadee, 
mountain  bluebird,  yel 1 ow-rumped  warbler,  red-winged  blackbird,  dark-eyed 
junco,  gray-headed  junco,  vesper  sparrow,  and  chipping  sparrow  were  the 
most  frequently  observed  species  during  the  early  spring  field  sampling 
period.  Of  these,  the  mountain  bluebird  and  gray-headed  junco  were  exploiting 


a  wider  range  of  vegetation  types  than  were  other  species.  These  12 
species  accounted  for  more  than  65%  of  the  birds  observed  during  the  early 
spring  surveys. 

As  with  the  fall  migration  period,  any  census  of  avian  species  during  a 
transition  stage  must  be  analyzed  with  caution.  During  these  transitory 
periods,  species  migrating  in  flocks  tend  to  move  along  certain  topographic 
features  such  as  a  drainage,  river  valley,  canyon,  etc.  Species  comprising 
these  flocks  generally  display  a  less  specific  attachment  to  favored 
habitat  than  they  exhibit  during  the  breeding  season.  The  uneven  distribu¬ 
tional  pattern  of  avian  species  in  large  areas  of  favored  habitat  can  further 
be  explained  by  inclement  weather  and  the  tendency  for  species  to  form 
large  intermixed  flocks  during  migration  (Lack,  1960;  Graber  and  Graber , 

1963;  Graber,  1968;  Brewer,  1972). 

During  summer,  the  largest  number  of  birds  and  the  greatest  species  diversity 
were  encountered  within  the  riparian,  bottomland  meadow,  Douglas-fir,  aspen, 
and  all  pinyon-juni per  vegetation  types  (Table's  3-7-216  through  3-7-251). 

The  rabbitbrush,  sagebrush,  mixed  brush,  and  upland  meadow  vegetation  types 
supported  fewer  species  and  low  total  numbers  of  birds  in  comparison  with 
the  aforementioned  vegetation  types.  June  censuses  occurred  during  the 
height  of  the  breeding  season  for  most  species.  The  variety  of  vegetation 
types  present  in  the  study  area  provided  suitable  nesting  sites  for  many 
species,  as  demonstrated  by  the  relatively  high  diversity  recorded  during 
the  summer  season.  Of  the  96  species  recorded  during  this  sampling  period, 

42  species  were  not  present  during  autumn,  winter,  or  spring  censuses. 

The  mountain  bluebird,  green-tailed  towhee,  chipping  sparrow,  Brewer's 
sparrow,  and  vesper  sparrow  were  tne  most  frequently  observed  species  during 
the  summer  sampling  period. 

On  an  annual  basis,  the  riparian  community  and  adjacent  habitats  supported 
the  greatest  bird  density  and  diversity  throughout  the  year,  while  the 
sagebrush  and  rabbitbrush  communities  supported  the  lowest  number  of  species 
and  individuals. 


In  the  southwest  portions  of  the  study  area,  a  relatively  large  population 
#)  of  sage  grouse  exists  on  a  year-round  basis  within  areas  of  upland  sagebrush 

and  mixed  brush  vegetation  types.  There  also  is  a  relatively  large  population 
of  blue  grouse  along  Cathedral  Bluffs.  The  blue  grouse  primarily  inhabits 
upland  meadow,  mixed  brush,  and  aspen/mixed  brush  ecotonal  areas  during  the 
breeding  seasons*,  during  winter,  it  frequents  dense  stands  of  Douglas-fir 
and  aspen.  The  mourning  dove  is  the  most  widely  distributed  gamebird  within 
the  study  area  during  the  breeding  and  migration  periods.  During  these 
seasons,  it  was  observed  in  a  variety  of  habitats,  with  the  greater  number 
of  individuals  noted  in  pinyon-juniper  and  greasewood/sagebrush  vegetation 

types. 


In  the  Tract  C-a  vicinity,  a  few  surface  ponds  and  intermittent  streams 
create  isolated  islands  of  habitat  for  waterfowl  and  shorebirds.  Because 
surface  water  is  restricted  in  distribution  in  northwestern  Colorado,  such 
habitat  types  have  an  unusually  high  ecological  value  in  this  region. 
Fourteen  waterfowl  and  shorebird  species  were  recorded  within  the  Tract  C-a 


vicinity.  Although  usage  of  the  area  by  waterfowl  and  shorebirds  is  greater 
during  late  spring  and  summer  than  during  fall,  the  overall  waterbird  popula¬ 
tion  within  the  study  area  is  small.  The  paucity  of  open  water  is 
undoubtedly  a  major  limiting  factor  on  the  size  of  the  resident  and  migratory 


waterfowl  populations.  The  mallard,  green-winged  teal,  blue-winged  teal, 
killdeer,  and  common  snipe  were  the  most  common  waterfowl  and  shorebirds 
utilizing  surface  waters  of  the  area. 


The  distribution  of  raptors  observed  during  the  aerial  surveys  demonstrated 
a  number  of  interesting  trends.  The  majority  of  raptors  were  recorded 
within  the  eastern  half  of  the  study  area,  along  the  drainages.  Frequently 
observed  raptors  were  the  raven,  rough-legged  hawk,  and  golden  eagle.  Aerial 
surveys  were  not  conducive  for  sightings  of  small,  low  flying  raptors  such  as 
accipiters  and  falcons.  Thus,  the  few  small,  low-flying  raptors  recorded 
during  aerial  surveys  were  not  a  fair  indication  of  the  relative  abundance 
of  these  birds  of  prey  on  the  study  area.  Fourteen  diurnal  and  four  nocturnal 
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raptors  were  encountered  between  October,  1974  and  October,  1975.  The  red¬ 
tailed  hawk  was  frequently  observed  during  all  times  of  the  year  except 
during  the  late  winter  sampling  period.  The  rough-legged  hawk  was  the 
most  common  wintering  raptor.  This  species  breeds  on  the  arctic  tundra,  so 
it  was  not  present  during  summer.  The  golden  eagle  was  observed  frequently 
throughout  the  year.  A  greater  number  of  golden  eagle  observations  occurred 
during  winter  than  during  other  seasons,  suggestive  of  a  winter  concentration 
in  the  Piceance  Basin.  The  marsh  hawk  and  American  kestrel  were  common 
nesters  and  a  few  individuals  were  recorded  during  the  winter.  The 
common  raven  was  the  species  recorded  most  frequently  throughout  the 
year;  it  was  present  in  all  vegetation  types  within  the  study  area.  Other 
diurnal  raptors  observed  less  frequently  were  the  turkey  vulture,  goshawk, 
sharp-shinned  hawk,  Cooper's  hawk,  Swainson's  hawk,  bald  eagle,  prairie 
falcon,  merlin,  and  peregrine  falcon. 

The  night  owl  surveys  demonstrated  the  presence  of  four  nocturnal  raptor 
species,  the  pygmy  owl,  snort-eared  owl,  screech  owl,  and  great  horned  owl. 

The  latter  is  the  most  common  owl  within  the  study  area  and  was  encountered 
in  a  variety  of  vegetation  types. 

Thirty-one  active  nest  sites  were  located  on  the  study  area  during  the 
raptor  nesting  survey.  Six  red-tailed  hawk,  seven  American  kestrel,  seven 
great  horned  owl,  three  common  raven,  three  marsh  hawk,  two  Cooper's  hawk, 
two  golden  eagle,  and  one  goshawk  nests  were  encountered. 

The  year's  census  data  indicate  that  most  species  encountered  in  the  area 
of  investigation  are  those  expected  to  be  present  based  on  published 
information  from  northwestern  Colorado  and  northeastern  Utah  (Bailey  and 
Niedrach,  1965;  Davis,  1969;  Hayward,  1967;  Hendee,  1929;  Twomey,  1942). 

Several  unexpected  species  were  observed.  Most  have  been  recorded  previously 
in  northwestern  Colorado,  but  only  as  unusual  occurrences. 
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•  White-faced  Ibis  -  Two  individuals  were  observed  in  bottomland  areas 


where  seepages  or  annual  streams  occur.  The  first  bird,  observed  on 
April  17,  was  foraging  along  the  stream  bottom  in  Corral  Gulch  1  km 
west  of  84  Mesa  Ranch.  The  second  bird,  observed  on  April  26,  was 
observed  near  a  spring  seepage  in  Little  Duck  Creek.  Both  birds  were 
photographed.  The  white-faced  ibis,  occurring  in  very  small  numbers, 
is  probably  a  regular  migrant  in  both  spring  and  fall  to  northwestern 
Colorado.  Twomey  (1942)  found  this  species  to  be  a  common  spring 
migrant  to  the  Uinta  Basin  area  of  Utah.  Davis  (1969)  considers  the 
bird  to  be  a  rare  visitor  to  the  western  slope,  while  Bailey  and 
Niedrach  (1965)  list  white-faced  ibis  records  only  for  Gunnison  County, 
Colorado.  Martin,  Baldwin,  and  Reed  (1974)  observed  individual  flocks 
of  8-15  and  42  birds  at  ponds  in  the  vicinity  of  Hayden,  Colorado,  in 
early  April  and  early  May,  1973  respectively. 

Sora  -  On  June  6  and  11,  1975,  soras  were  observed  at  the  Stake  Springs 
Draw  pond.  Davis  (1969)  described  the  sora  as  an  uncommon  summer 
resident  of  the  cattail  swamps  in  western  Colorado. 
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in  a  flooded  pasture  along  Ryan  Gulch.  This  species  is  considered  rare 
west  of  the  Colorado  Continental  Divide  (Bailey  and  Niedrach,  1965). 
Martin,  et  al .  (1974)  recorded  one  individual  on  agricultural  fields 
near  Craig  during  the  summer  of  1971. 
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Short-eared  Owl  -  Two  individuals  were  encountered  during  the  owl 
census  conducted  December  17,  1975.  Davis  (1969)  classified  this 
species  as  an  uncommon  winter  visitor  to  open  fields.  The  species 
was  noted  by  Rockwell  (1903)  in  the  winter  of  1904-05  in  Mesa  County. 
Felger  (1910)  observed  a  pair  in  Moffat  County  in  April,  1924.  Twomey 
(1942)  reported  that  one  short-eared  owl  was  seen  at  the  Ashley 


* 
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Creek  marshes  of  northeastern  Utah  in  late  September.  1937. 

Red-Eyed  Vireo  -  Two  red-eyed  vireos  were  recorded  in  an  aspen  stand 
along  Cathedral  Bluffs  during  a  qualitative  survey.  This  species 
is  a  rare  visitor  to  western  Colorado  (Bailey  and  Niedrach,  1965; 
Martin,  et  al . ,  1974).  Its  preferred  nesting  habitat  in  western 
United  States  appears  to  be  the  cottonwood-willow  river  bottom. 

The  paucity  of  this  vegetative  type  in  the  Piceance  Basin  is  probably 
the  major  limiting  factor  on  the  basin's  red-eyed  vireo  population. 
Bobolink  -  The  bobolink,  an  unusual  species  for  this  area,  was 
recorded  once  during  June.  Since  the  habitat  of  the  bobolink  is 


limited  rather  strictly  in  the  intermountain  area  to  western 
pasture! anas ,  its  distribution  in  Calorado  seems  to  be  spotty  and  it 
has  not  previously  been  recorded  in  the  Piceance  Basin.  Although 
little  or  no  cultivated  land  is  found  within  the  study  area,  the 
observed  bobolink  was  probably  a  wanderer  from  the  agricultural 


lands  along  Piceance  Creek. 

•  McCown's  Longspur  -  This  species  was  observed  on  Cathedral  Bluffs 
in  October  and  again  in  February.  McCown's  longspur  is  a  local 
breeder  in  eastern  Colorado  but  was  not  listed  as  occurring  in 
western  Colorado  by  either  Davis  (1969)  or  Bailey  and  Niedrach  (1965). 

•  Chestnut-Collared  Longspur  -  A  single  individual  was  recorded  during  a 
strip  transect  census  through  the  upland  meadow  habitat  during 
October,  1974,  and  two  individuals  were  recorded  within  this 
transect  during  June,  1975.  Bailey  and  Niedrach  (1965)  indicated 
this  species  is  a  local  breeder  in  Weld  County,  eastern  Colorado. 

They  list  only  a  single  record  of  the  chestnut  -  col lared  longspur 

for  western  Colorado. 


< 
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•  Snow  Bunting  -  A  flock  of  32  snow  buntings  was  observed  on  Cathedral 
Bluffs  during  February,  A  search  of  the  literature  on  species  recorded 
from  western  Colorado  indicated  that  this  sighting  is  probably  the 
first  record  for  this  species  in  northwestern  Colorado. 
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Table  3-7-216  Results  of  strip  transect  censuses  of  birds  at  transect  1  during 

October,  December  1974,  and  February  1975  fqr  RBOSP 


Species 

JL 

Oct , 

CD  BD 

1974 

it/  ha 

?'RA 

# 

CD 

Dec. 

BD 

1974 

11/ ha. 

,5$UA. 

// 

CD 

Fob. 

DD 

Ml 

,  ///ha 

$IA 

WESTERN  WOOD  PEEWEE 

•id 

m* 

4-9 

A* 

HORNED  LARK 

40 

1.00 

1.0 

2.1 

81 .6 

mm 

mm 

«* 

M 

M 

1 

1  .00 

1 .0 

0.1 

6.7 

DA  mi  SWALLOW 

-  ■ 

am 

M 

mm 

am 

M 

CLIFF  SWALLOW 

mm 

mm 

— 

mm 

mm 

M 

cmi 

mm 

am 

am 

V I OLE  T-GREE II  SWALLOW 

mm 

_ 

_ 

mm 

am 

A* 

mm 

mm 

M 

am 

am 

TREE  SWALLOW 

mm 

M 

M 

M 

mm 

mm 

mm 

(M 

am 

ROUGH-WINGED  SWALLOW 

mm 

M 

m  % 

mm 

mm 

mm 

mm 

mm 

mm 

am 

■ 

BL A CK-D ILLS D  MAGPIE 

1 

1.00 

1.0 

0.1 

2.0 

2 

1.00 

1.0 

0.1 

40.0 

6 

1.00 

1.0 

0.3 

40.0 

COMMON  RAVEN 

- 

- 

- 

— 

— 

3 

1.00 

1.0 

0.2 

60.0 

4 

1  .00 

1.0 

0.2 

26.7 

RODIII 

— 

— 

-  — 

— 

— 

o. 

mm 

on 

mm 

_ 

1'  IOUUT A  III  BLUED  IRD 

mm 

mm 

— 

mm 

.. 

mm 

mm 

mm 

mm 

_ 

• 

WATER  PIPIT 

1 

0.13 

1.0 

0.4 

16.3 

mm 

mm 

mm 

mm 

_ 

mo 

on 

YELLOW-RUI'IPED  WARBLER 

— 

mm 

am 

mm 

_ 

mm 

_ 

_ 

BOBOLINK 

— 

mm 

— 

mm 

mm 

mm 

mm 

mm 

mm 

WE  STERN  MEADOV/LARK 

— 

■e 

— 

— 

cm. 

mm 

cm 

mm 

mm 

|in 

RE D-WINGED  BLACKBIRD 

m 

— 

mm 

mm 

mm 

mm 

cm 

mm 

mm 

mm 

BREWER 1 S  BLACKBIRD 

M 

mm 

mm 

mm 

_ 

mm 

mm 

mm 

mm 

LARK  BUNTING 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

VESPER  SPARROW 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

■  _  ■ 

TREE  SPARROW 

— 

mm 

— 

- 

mm 

mm 

mm' 

mm 

mm 

3 

0.75 

1  .0 

0.2 

26.7 

BREWER’S  SPARROW 

— 

mm 

— 

mm 

mm 

mm ■ 

mm 

mm 

mm 

mm 

WIIITE-CROWNED  SPARROW 

— 

mm 

— 

mm 

mm 

mm 

mm 

mm 

mm 

•mm 

SONG  SPARROW 

TOTAL 

2.5 

0.3 

0.8 

*  #  =  number  of  individuals  tallied  along  transect 
CD  =*  coefficient  of  detectability 
DD  =  basal  detectability  adjustment 
///ha.  =  estimated  density  a.3  number  per  hectare 
^RA  =  percentage  relative  abundance 
-  Species  not  observed  during  this  campling  period 


v*  . . 
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Table  3-7-217  Results  of  strip  transect  censuses  of  birds  a.t  transect  1  during 

April,  June  and.  October  1975  for  RBOSP 


Species 

4 

.  .  .  V. 

Apr. 

CD  BD 

1975 

#/ha, 

$RA 

it 

June 

CD  BD 

1975 

#/h  a 

u 

_ 

Oct . 

CD  BD 

1975 

it/ h  a 

$RA 

WESTERN  WOOD  FEEWEE 

1 

0.13 

1.0 

0.4 

32.0 

am 

mm3 

— 

HORNED  LARIC 

'  - 

mm 

- 

- 

- 

- 

-  . 

- 

-  • 

- 

- 

- 

- 

- 

- 

BARN  SWALLOW 

- 

- 

- 

- 

- 

2 

1.00 

1.0 

0.1 

1.3 

- 

- 

- 

- 

- 

CLIFF  SWALLOW 

— 

— 

- 

- 

- 

4 

1.00 

1.0 

0.2 

2.7  , 

- 

- 

- 

- 

- 

VI 01  iE  T - C  REE N  SWALLOW 

— 

— 

- 

- 

- 

3 

1  .00 

1.0 

0.2 

2.0 

- 

- 

- 

- 

- 

TREE  SWA I, LOW 

— 

— 

— 

- 

- 

1 

1.00 

1  .0 

0.1 

0.7 

- 

- 

- 

- 

- 

ROUGH-WINGE D  SWA LLOW 

— 

am 

- 

— 

— 

9 

1.00 

1.0 

0.5 

6.0 

- 

- 

- 

- 

BLACK-BILLED  MAGPIE 

— 

— 

— 

— 

- 

2 

1 .00 

1  .0 

0.1 

1.3 

- 

- 

- 

- 

- 

COMMON  RAVEN 

— 

— 

- 

~ 

— 

2 

1.00 

1.0 

0.1 

1.3 

1 

1.00 

1.0 

0.1 

4.3 

ROBIN 

3 

1.00 

1  .0 

0.2 

12.0 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

MOUNTAIN  BLUEBIRD 

1 

1 .00 

1.0 

0.1 

4.0 

2 

1.00 

1 .0 

0.1 

1.3 

5 

1.00 

1  .0 

0.3 

21.7 

WATER  PIPIT 

— 

- 

- 

— 

- 

1 

0.13 

1 .0 

0.4 

5.3 

- 

- 

- 

- 

- 

YELLOW-RUI-IPED  WARBLER 

— 

— 

- 

— 

- 

2 

1.00 

1 .0 

0.1 

1.3 

- 

- 

- 

- 

- 

BOBOLINK 

— 

— 

.  — 

— 

— 

1 

0.13 

1.0 

0.4 

5.3 

- 

- 

-  ’ 

- 

- 

V/E  STERN  MEADOV/LARK 

1 

0.25 

1.0 

0.2 

16.0 

3 

0.38 

1.0 

0.4 

5.3 

10 

1  .00 

1  .0 

0.5 

43.5 

RE D-WIHGE D  BLACKBIRD 

9 

1.00 

1 .0 

0.5 

36.0 

9 

1  .00 

1.0 

0.5 

6.0 

7 

1  .00 

1.0 

0.4 

30.4 

BREWER  ’  S  BIA  CIvBIRD 

— 

- 

— 

- 

- 

18 

1.00 

1.0 

0.9 

12.0 

- 

- 

- 

- 

- 

LARK  BUNTING 

— 

_ 

- 

— 

- 

1 

0.13 

1.0 

0.4 

5.3 

- 

- 

- 

- 

- 

VESPER  SPARROW 

- 

mm 

- 

- 

4 

0.25 

1.0 

0.0 

10.7 

- 

- 

- 

- 

mm 

TREE  SPARROW 

— 

— 

— 

— 

— 

— 

.  - 

- 

- 

- 

'  - 

- 

- 

- 

— 

BREWER’S  SPARROW 

— 

— 

- 

mm 

mto 

4 

0.25 

1.0 

0.8 

10.7 

- 

” 

- 

- 

— 

WHITE-CROWNED  SPARROW 

mm 

- 

mm 

— 

mm 

3 

0.19 

1.0 

0.8 

10.7 

- 

- 

- 

- 

— 

SONG  SPARROW 

TOTAL 

1.3 

4 

0.25 

1.0 

0.8 

7.7 

10.7 

• 

1.2 

mm 

j  I  *  See  Table  3r7-216  for  footnotes 

-  Species  not  observed  during  this  sampling  period 
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Table  3-7-218  Results  of  strip  transect  censuses  of  birds  at  transect  2  during 

October,  December  1974,  and  February  1975  for  RBOSP 


Species 

HORNED  LARK 
MOUNTAIN  BLUEBIRD 
LARK  BUNTING 
VESPER  SPARROW 
LARK  SPARROW 
SAGE  SPARROW 
BREWER 1 S  SPARROW 


Oct.  1974  Dec,  1974 

_CD  BD  ///ha  #RA  //  CD  BD  ///ha  ?'RA 


2  0.13  1.2  1.0  100.0 


Feb.  1975 
CD  BD  ///ha  ^oRA 


Table  3-7-219  Results  of  strip  transect  censuses  of  birds  at  transect  2  during 

April,  June  and  October  1975  for  RBOSP  b 


secies 

IIORNED  LARK 
MOUNTAIN  BLUEBIRD 
LARK  BUNTING 
VESPER  SPARROW 
LARK  SPARROW 
SAGE  SPARROW 
BREWER T  S  SPARROW 


Apr.  1975 
CD  BD  ///ha  foRA 
3  0.25  1.0  0.6  100.0 


TOTAL 


0.6 


L 

_ CD 

June 

BD 

1975 

///ha 

#RA 

Jl 
V _ 

CD 

Oct . 

BD 

1975 

///ha 

#RA 

— 

- 

— 

1 

0.25 

1  .2 

0.2 

12.8 

— 

- 

- 

9 

0.32 

1.0 

1.4 

74.5 

i 

0.25 

1.0 

0.2 

10.0 

a* 

2 

0.50 

1.5 

0.3 

15.0 

1 

0.06 

1 .0 

0.8 

40.0 

— 

mmm 

im 

~ 

« 

- 

- 

1 

0.25 

1  .2 

0.2 

12.8 

7 

0.50 

1 .0 

0.7 

55.0 

— 

— 

2.1 

1.9 

See  Ta.ble  3-7-216  for  footnotes 

Species  not  observed  during  this  sampling  period 
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Table  3-7-220  Results  of  strip .transect  censuses  of  birds  at  transect  3  during 
October,  December  1974*  and  February  1975  for  RBOSP 


Snecic3 

// 

Oct . 

CD  BD 

1974 

v /ha 

,  /$RA 

ji 

.  .  v . 

CD 

Dec, 

BD 

1974 

j/'/ha 

'4RA 

'  ft 

Feb. 

CD  BD 

1975 

,7ha 

V'RA 

WJIITS-TNROATED  SWIFT 

CLIFF  SWALLOW 

— 

— 

•• 

mm 

mm 

b» 

mm 

mm 

am 

a. 

mm 

am 

rough-winged  swallow 

- 

- 

— 

cm 

<B 

«. 

«. 

.  mm 

at 

am 

mm 

mm 

am 

am 

SCRUB  JAY 

- 

- 

- 

am 

— 

mm 

am 

am 

mm 

am 

1 

1  .00 

1  .0 

0.1 

2.9 

PINY01T  JAY 

- 

— 

— 

— 

am 

mm 

am 

cm 

at 

am 

am 

llOUIITAIir  CHICKADEE 

- 

— 

- 

• 

- 

— 

mm 

mm 

am 

am 

3 

1  .00 

1.0 

0.2 

0.8 

BUS  I  [TIT 

M 

- 

- 

.  - 

— 

am 

am 

mm 

am 

25 

1  .00 

1.2 

1  .5 

83.2 

MOUNTAIN  BLUEBIRD 

7 

0.15 

1.0 

2.5 

33.3 

- 

am 

am 

am 

am 

B. 

mm 

mm 

RUBY-  C ROWI  IE  D  KII TGLE  T 

2 

0.13 

1.0 

0.8 

11.1 

a. 

mm 

ao  ■ 

am' 

am  ■ 

am 

am 

mm 

mm 

am 

YELLOW-RUMPS D  WARBLER 

2 

0.13 

1.0 

0.3 

11.1 

a> 

am 

am 

am 

am 

am 

.. 

mm 

am 

a. 

GREEU-TAILE  D  TOWNEE 

- 

— 

-> 

— 

- 

-»  ' 

at 

mm 

am 

am 

.  am 

mm 

cm 

am 

am 

RUFOUS-SIDED  TOWNEE 

- 

— 

— 

a. 

— 

mm 

am 

am 

am 

am 

am 

a, 

DARK-EYED  JUNCO 

am 

— 

e. 

mm 

am 

mm 

mm 

mm 

at 

mm 

am 

GRAY-HEADED  JUNCO 

13 

0.41 

1.0 

1.6 

22.2 

«. 

am 

am 

am 

am 

mm 

mm 

am 

am 

OB 

BREVIER’S  SPARROW 

- 

_  . 

— 

— 

aw 

am 

am 

am 

am 

cm 

am 

'am 

am 

mm 

WHITE-CROWNED  SPARROW 

0 

0.25 

1  .0 

1.6 

22.2 

am 

mm 

mm 

am 

am 

am 

mm 

am 

am 

am 

GOLDSN-CROWITED  SPARROW 

TOTAL 

7.4 

0.0 

1.7 

# 


Table  *  3-7-221  Results  of 
April,  Juno 

otrip  tronoect 
and  October  197 

ccnnuocn  of 
5  for  RBOSP 

bird a  at  tronoect 

3  during 

Species 

It 

ir 

Anr. 

CD  BD 

1975 

,IVba 

ViRA 

# 

June 

CD  BD 

1975 

.  “/ha 

fSRA 

J! 

Oct . 

CD  BD 

1975 

///ha 

liRA 

WHITE-THROATED  SWIFT 

_ 

aw 

_ 

1 

1.00  - 

1  .0 

0.1 

1 .0 

CLIFF  SWALLOW 

— 

B. 

• 

— 

7 

1.00  1.0 

0.4 

6.7 

am 

mm 

,n 

_ 

ROUGH-WINGED  SWALLOW  .  ' 

- 

— 

. 

— 

0B 

1 

1.00  1.0 

0.1 

1.0 

cm 

mm 

mm 

„m 

mm 

SCRUB  JAY 

- 

- 

- 

» 

- 

— 

6 

1.00 

1  .0 

0.3 

3.4 

PINYON  JAY 

- 

- 

- 

- 

- 

- 

- 

- 

— 

— 

7 

1 .00 

1.0 

0.4 

4  .0 

MOUNTAIN  CHICKADEE 

— 

— 

- 

— 

— 

am 

0B 

mta 

' 

5 

0.16 

1  .0 

1 .6 

18.1 

BUS NT IT 

— 

mm 

am 

am 

«B 

am 

am 

B 

mm 

am 

MOUNTAIN  BLUEBIRD 

3 

0.25 

1.0 

0,6 

83.3 

3 

0.38  J 

1.0 

0.4 

7.6 

3 

0.75 

1  .0 

0.2 

2.3 

RUBY-C 1 10WNE D  KINGLE  T 

0B 

- 

— 

— 

am 

cm 

«• 

mat 

— 

mm 

YELLOW-RUMPED  WARBLER 

OB 

— 

- 

mm 

am 

am 

am 

2 

0.13 

1  .0 

0.3 

9.0 

GREEN-TAILED  TOWIIEE 

- 

— 

- 

am 

3 

0,19  1 

1.0 

0.8 

15.2 

mm 

RUF0U3-3IDED  T0WHEE 

1 

0.50 

1.2 

0.1 

16,7 

mm 

am 

am 

am 

mm 

mm 

r 

• 

DARK-EYED  JUNCO 

- 

M 

- 

•>' 

me 

am 

tm 

OB 

am 

am 

2 

0.13 

1.0 

0.8 

9.0 

GRAY-HEADED  JUNCO 

— 

- 

«W 

mm 

am 

mm 

am 

B* 

mm 

cm 

am 

BREVIER’S  SPARROW 

— 

— 

0B 

am 

am 

15 

0.21  1 

.0 

3.7 

68.6 

am 

am 

•• 

mm 

WHITE -CROW! IE  D  SPANR0W 

— 

mm 

mm 

am 

am 

torn 

-  11 

0.14 

1 .0 

4.1 

45.2 

GOLDEN-CROWNED  SPARROW 

1 

— 

- 

— 

- 

- 

- 

- 

- 

- 

4 

0.25 

1.0 

0.8 

9.0 

. TOTAL 

0.7 

5.4 

9.1 

*  Sec  Table  3-7-216  for  footnotes 
-  Species  not  observed  during  this  3anpling  period 


919- 


Table  3-7-222  Results  of  strip  transect  censuses  of  birds  at  transect  4  during 

October,  December  1974,  and  February  1975  for  RBOSP 


j 

i 

j 

i 

1 


Species 

f 

Oct . 

CD  BD 

1974 

///ha 

v'ra 

CD 

Dec. 

BD 

1974, 

#/ ha 

rfRA 

// 

CD 

Fch . 

BD 

1975 

///ha 

?fttA 

COMMON  FLICKER 

MB 

MB 

CM 

am 

MB 

M 

CM 

- 

- 

- 

MB 

«B 

- 

SCRUB  JAY 

- 

- 

— 

— 

MB 

MB 

~ 

PIHYOU  JAY 

- 

- 

- 

— • 

MB 

earn 

MB 

“* 

BLACK-BILLED  MAGPIE 

1 

1.00 

1  .0 

0.1 

11.1 

BD 

MB 

“* 

am 

** 

**  ■ 

* 

MOUNTAIN  CHICKADEE 

.  _ 

- 

- 

- 

— 

MB 

— 

cam 

MB 

MB 

am 

“ 

MOUNTAIN  BLUEBIRD 

- 

- 

- 

«* 

— 

MM 

<M> 

OB 

** 

am 

BLUE -GRAY  CNATCATCHER  ' 

- 

- 

— 

— 

MB 

<*» 

** 

MB 

“ 

GREEN-TAILED  TOV/HEE 

- 

" 

— 

— 

— 

**• 

** 

MO 

RUFOUS-SIDED  TOV/HEE 

«db 

- 

- 

- 

— 

— 

MM 

<MB 

OB 

mm 

*** 

MM 

DARK-EYED  JUNCO 

1 

0.13 

1.0 

0.4 

88.9 

— 

MB 

** 

•* 

MB 

” 

BREVIER '  S  SPARROW 

TOTAL 

0.5 

0.0 

0.0 

! 

j 


I 

i 


i 


Y: 

Table  3-7-223  Results  of  strip  transect  censuses  of  bird3  at  transect  4  during 

April,  June  and  October  1975  for  RBOSP 


Species 

COMMON  FLICKER 
SCRUB  JAY  , 

PII'IYOIT  JAY 
BLACK-BILLED  MAGPIE 
MOUNTAIN  CHICKADEE 
MOUNTAIN  BLUEBIRD 
BLUE-GRAY  GNATCATCHER 
GREEN-TAILED  TOWNEE 
RUFOUS-SIDED  TOV/HEE 
DARK-EYED  JUl'TCO 
BREWER'S  SPARROW 


TOTAL 


Apr.  1975  June  1975  Oct.  1975 


# 

CD 

BD 

#/ha 

VoRA 

# 

CD 

BD 

#/ha 

$IA 

// 

CD 

BD 

#/  ha 

#IA 

2 

1.00 

1  .0 

0.1 

2.9 

am 

am 

am 

BM 

>» 

2 

1.00 

1  .0 

0.1 

2.9 

2 

1  .00 

1  .0 

0.1 

4.0 

nj) 

OM 

OM 

MB 

OB 

M. 

.  — 

1 

1 .00 

1.0 

0.1 

2.0 

2 

1.00 

1  .0 

0.1 

2.9 

1 

1  .00 

1  .0 

0.1 

2.0 

OB 

MO 

BO 

MB 

MB 

2 

0.13 

1  .0 

0.8 

32.3 

MB 

<*» 

«3 

MB 

3 

0.13 

1.0 

1.2 

34.3 

1 

0.25 

1..0 

0.2 

8.1 

MB 

MB 

1 

0.13 

1.0 

0.4 

11.4 

- 

.  - 

- 

- 

- 

MB 

am 

MB 

MB 

5 

0.31 

1.0 

0,8 

22.9 

- 

- 

- 

- 

- 

■  „ 

_11 

MB 

«* 

MB 

M. 

1 

0.13 

1  .2 

0.5 

19.4 

BM 

MB 

— 

MB 

MB  . 

MB 

— 

2 

0.13 

1 .0 

0.8 

32.3 

- 

MB 

- 

- 

- 

4 

0.25 

1.0 

P 

CD 

22.9 

— 

— 

*• 

M» 

0,0 

3.6 

2.5 

*  See  Table  3-7-216  for  footnotes 
-  Species  not  observed  during  this  sampling  period 


3-7-617 


* 

Table  3-7-224  Results  of  strip  transect  censuses  of  birds  at  transect  5  during 
October,  December  1974,  and  February  1975  for  RBOSP 


Species 

Oct. 

CD  BD 

1974 

///ha 

TjRA 

; 

Dec. 

CD  BD 

1  p74 

/Vha 

tfRA 

JL 

Feb. 

CD  BD 

1975 

fr/ha 

sflu 

Ml I1TC-TILR0  ATE  D  SWIFT 

2  T 

. 

... 

mm 

DROA D- TAILS  D  HUMMINGBIRD 

- 

- 

- 

- 

mm 

- 

- 

- 

- 

- 

- 

- 

- 

- 

SCRUB  JAY 

— 

- 

- 

- 

«. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

BLACK-BILLE  D  MAGPIE 

— 

— 

- 

- 

10 

1.00 

1  .0 

0.9 

90.0 

- 

- 

- 

- 

COMMON  RAV33N 

- 

- 

- 

— 

2 

1.00 

1.0 

0.1 

10.0 

- 

- 

- 

- 

- 

MOUIITAIU  CHICKADEE 

2 

0.25 

1.0 

0.4 

33.3 

- 

- 

- 

—  t 

- 

- 

- 

.  - 

- 

- 

HOUSE  WREN 

<- 

- 

- 

-  ■ 

- 

- 

- 

- 

- 

- 

— 

— 

— 

— 

— 

RODIN 

- 

- 

- 

- 

— 

- 

- 

— 

— 

— 

— 

— 

— 

•*» 

— 

MOUIITAIU  BLUEBIRD 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

BLUB -C-RAY  GUATCATCIIER 

— 

- 

- 

- 

- 

- 

- 

- 

- 

— 

— 

NORTHERN  SHRIKE 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

i 

1  .00 

1  .0 

0.1 

100.0 

GREEII-T AILED  TOUTED 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

— 

— 

DARK-EYED  JU1ICO 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

— 

- 

- 

— 

GRAY-HEADED  JUHCO 

TOTAL 

5 

0.51 

1.0 

0.0 

1  .2 

66.7 

1.0 

0.1 

* 


Table  3-7-225  Results  of 

April,  June 

strip  transect  censuses  of 
and  October  1975  for  RBOSP 

birds  at 

transect 

5  during 

.  Soeeios 

// 

A  nr. 

CD  BD 

1975 

///ha 

jftlA 

// 

Juno 

CD  BD 

1975 

///ha 

iSra 

f 

Oct . 

CD  BD 

1975 

if  /ha 

Hra 

WHITE-THROATED  SWIFT 

mo 

oo 

1 

1,00 

1.0 

0,1 

1  .8 

oa 

BROAD- TA ILED  HUMMINGBIRD 

- 

m 

- 

mo 

- 

2 

0.25 

1.5 

0.6 

21.4 

- 

- 

- 

- 

- 

SCRUB  JAY 

mm 

m 

- 

- 

— 

- 

- 

- 

- 

2 

1 .00 

1.0 

0.1 

3.0 

BLACK-BILLED’  MAGPIE 

- 

- 

- 

•• 

- 

- 

mm 

- 

mm 

- 

- 

mm 

- 

- 

COMMOH  RATE  IT 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

mm 

- 

MOUIITAIU  CHICKADEE 

- 

- 

- 

- 

- 

- 

- 

mm 

- 

- 

- 

- 

- 

- 

- 

HOUSE  WREN 

— 

- 

- 

— 

3 

1.00 

1  .0 

0.2 

5.4 

- 

- 

- 

«• 

- 

ROBIH 

_ 

mm 

- 

- 

- 

- 

- 

- 

- 

- 

1 

0.25 

1.0 

0.2 

6.1 

MOUNTAIN  BLUEBIRD 

- 

CO 

- 

'  - 

a® 

- 

- 

- 

- 

0 

0.40 

1.0 

1.0 

30.3 

BLUE -CRAY  GUATCATCIIER 

- 

- 

- 

- 

2 

0.06 

1.0 

1.6 

57.1 

- 

- 

- 

- 

•  - 

NORTHERN  SHRIKE 

- 

— 

— 

- 

n 

- 

- 

— 

- 

— 

— 

.  — 

mm 

- 

- 

GREEN-TAILED  TOV/IIEE 

mm 

— 

- 

- 

- 

3 

CO 

• 

o 

1.0 

0.4 

14.3 

- 

- 

- 

- 

- 

DARK-EYED  JUNCO 

- 

- 

- 

■  mm 

- 

- 

- 

- 

- 

5 

0.13 

1  .0 

2.1 

60 , 6 

GRAY-HEADED  JUNCO 

** 

•* 

**• 

•* 

*• 

* * 

TOTAL 

0.0 

1 

ro 

• 

RO 

3.4 

* 


Dee  Table  3-7-216  for  footnotes 

Species  not  observed  during  this  sampling  period 


Table  3-7-226  Results  of  strip  transect  censuses  of  birds  at  transect  6  during 

October,  December  1974,  and  February  1975  for  RBOSP 


Species 

jt 

V 

Oct . 

CD  BD 

1974 

/ha 

C/HA 

Jl 

Dec. 

CD  BD 

1974 

ill  ha 

$RA 

# 

CD 

Feb. 

BD 

1975 

•///ha 

r/RA 

BROAD-TAILED  HUMMINGBIRD 

_ 

_ 

_ 

_ 

_ 

HORNED  I  ARK 

70 

0.29 

1  .0 

12.5 

95.4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

CLIFF  SWALLOW 

— 

- 

- 

~ 

- 

- 

— 

— 

- 

- 

— 

-  . 

— 

mm 

TREE  SWALLOW 

- 

- 

- 

- 

— 

- 

•n 

- 

— 

- 

- 

— 

— 

- 

— 

SCRUB  JAY 

1 

1.00 

1.0 

0.1 

0.4 

— 

— 

— 

— 

- 

— 

- 

— 

mm 

mm 

PINION  JAY 

— 

- 

— 

- 

— 

- 

— 

- 

- 

- 

- 

— 

— 

— 

— 

CLARK* S  NUTCRACKER 

- 

- 

- 

- 

— . 

- 

— 

- 

- 

- 

— 

— 

- 

— 

- 

COMMON  RAVEN 

— 

— 

— 

— 

- 

— 

— 

— 

— 

— 

— 

— 

- 

— 

— 

MOUNTAIN  CHICKADEE 

1 

0.25 

1.0 

0.2 

1.6 

5 

03 

« 

O 

1.0 

0.4 

100.0 

— 

- 

— 

- 

— 

BUSHTIT 

— 

— 

— 

— 

■  - 

- 

— 

- 

— 

- 

— 

_ 

— 

— 

MOUNTAIN  BLUEBIRD 

6 

0.50 

1.0 

0.6 

4.7 

_ 

— 

— 

- 

— 

oe 

— 

— 

— 

BLUE-GRAY  GNATCATCIIER 

— 

— 

— 

— 

— 

- 

- 

— 

— 

.  — 

- 

— 

— 

'  — 

GREEN- TAILED  TOWHEE 

— 

— 

- 

— 

- 

— 

— 

- 

- 

— 

— 

-> 

—  ’ 

— 

RUFOUS- SIDED  TOWHEE 

— 

— 

— 

— 

— 

mo 

— 

— 

— 

— 

— 

— 

— 

— 

VESPER  SPARROW 

— 

mm 

- 

— 

— 

— 

— 

— 

— 

_ 

mm 

mm 

mm 

c 

LARK  SPARROW 

— 

- 

— 

— 

— 

— 

— 

— 

— 

— 

- 

— 

<— 

mm 

— 

SAGE  SPARROW 

— 

— 

— 

— 

— 

— 

_ 

— 

— 

— 

— 

mm 

BREWER’  S  SPARROW 

— 

- 

- 

- 

- 

- 

SB 

— 

— 

- 

- 

— 

- 

- 

- 

TOTAL 

15.2 

0.4 

0.0 

*  See  Table  3-7-216  for  footnotes 
-  Species  not  observed  during  this  sampling  period 


(♦ 


3-7-619 


* 

Table  3-7-227  Results  of  strip  transect  censuses  of  birds  at  transect  6  during 

April,  June  and  October  1975  for  RBOSP 


Species 

BROAD- TAILED  HUMMINGBIRD 

HORNED  LARK 

CLIFF  SHALLOW 

TREE  SWALLOW 

SCRUB  JAY 

rilTYON  JAY 

CLARK’S  NUTCRACKER 

COMMON  RAVEN 

MOUNTAIN  CHICKADEE 

BUSHTIT 

MOUNTA IN  BLUED IRD 
BLUE -GRAY  GNATCATCIIER 
GREEN- TA ILE  D  TOWHEE 
RUFOUS -S IDED  TOWIIEE 
VESPER  SPARROW 
LARK  SPARROW 
SAGE  SPARROW 
BREWER’S  SPARROW 


Apr.  1975  June  1975  Oct.  1975 


V. 

ir 

CD 

BD 

///ha 

r/RA 

ji 

7  r 

CD 

BD 

•;'/  /ha 

$RA 

// 

CD 

BD 

///ha 

$RA 

_ 

1 

0.25 

1.5 

0.3 

CM 

• 

mm 

— 

— 

- 

— 

- 

- 

- 

— 

— 

— 

— 

— 

— 

a*, 

•  — 

— 

8 

1,00 

1.0 

0.4 

5.6 

- 

- 

- 

- 

- 

,, . 

am 

«. 

5 

1  .00 

1.0 

0.2 

2.1' 

- 

- 

- 

- 

- 

_ i 

_ 

on 

« 

aa 

.2 

1  .00 

1 .0 

0.1 

1.4 

3 

1  .00 

1.0 

0.2 

3.3 

OB 

a.. 

• 

mm 

— 

1 

1  .00 

1.0 

0.1 

1.1 

OB 

f 

a* 

a. 

OB 

mm 

— 

.  — 

2 

1  .00 

1.0 

0.1 

2.2 

— 

— 

— 

- 

1 

1.00 

1  .0 

0.1 

0.7 

- 

- 

- 

.  - 

- 

<— 

— 

— 

— 

-» 

— 

— 

— 

— 

a* 

•o 

— 

4 

0.13 

1.2 

2.0 

42.9 

mm 

aa 

•a 

6 

0.25 

1  .0 

1.2 

16.7 

i 

0.50 

1  .0 

0.1 

2.2 

« 

3 

0.13 

1.0 

1.2 

16.7 

- 

- 

- 

- 

- 

a* 

aaa 

M 

3 

0.19 

1.0 

0.8 

11.1 

- 

- 

- 

- 

■  - 

— 

— 

- 

3 

0.13 

1  .2 

1.5 

32.1 

_o 

— 

« 

4 

0.33 

1.0 

0. 6 

8.3 

- 

- 

- 

- 

- 

r| 

aa 

a. 

2 

0.13 

1  .0 

0.8 

11.1 

— 

mm 

- 

- 

- 

_ a 

a. 

aa 

mm 

~ 

mm 

3 

0.25 

1  .2 

0.7 

16.1 

— 

M 

— 

_ 

10 

0.31 

1.0 

1.6 

22.2 

- 

- 

- 

— 

mm 

TOTAL 


0.0 


7.4 


4.6 


*  See  Table  3-7-216  for  footnotes  i 

-  Species  not  observed  during  this  sampling  period 


3-7-620 


* 

Table  3-7-228  Results  of  strip  transect  censuses  of  birds  at  transect  7  during 

October,  December  1974,  and  February  1975  for  RBOSP 


Species 

# 

I 

CD 

Dot. 

BD 

1974 

.  #/ha 

'jRA 

// 

CD 

Dec. 

■  BD 

1974 

///ha 

rM  # 

CD 

Peb. 

BD 

1 97^ 

#/ha 

^RA 

HORDED  DARK 

4 

0.25 

1  .0 

0.8 

40.0 

+ 

+ 

+ 

.+ 

+ 

MOUITTA  IN  BLUEBIRD 

- 

- 

— 

— 

— 

+ 

+ 

+ 

+ 

+  *** 

mm 

GREE1T-  TA  IDE D  TOY/BEE 

— 

— 

mm 

+ 

+ 

+ 

+ 

_ 

VESPER  SPARROY'/ 

- 

mm 

— 

— 

mm 

+ 

+ 

+ 

■  + 

* 

+  — 

mm 

_ 

BREY/ER '  S  SPARROW 

— 

— 

— 

— 

mm  ■ 

+ 

+ 

+ 

+ 

+ 

■  _ 

WHITE  - CR0Y7DE  D  SPARROY/ 

2 

0.13 

1.0 

0.8 

40.0 

+  ' 

+ 

+ 

+ 

4-  «— 

•m 

_ 

CHESTNUT. COLLARED  LONGSPUR 

1 

0.13 

1.0 

0.4 

20.0 

+ 

+  , 

4* 

+  •* 

- 

- 

- 

- 

TOTAL 

2.1 

• 

0.0 

•x 


Table  3-7-229  Results  of 

strip 

transect 

censuses  of 

birds  at 

tran 

sect 

7  during 

April,  Juno 

and  October 

197 

5  for  RBOSP 

Apr. 

1975 

J  uno 

1975 

Oct, 

1975 

Species 

// 

CD 

BD 

-  j 

IN 

ro 

// 

CD 

BD 

///be 

i.  °ZRA 

■  Jf 

n 

CD 

BD 

///ha  Y'RA 

HORDED  Li\RK 

3 

1.00  1 

.0 

0.2  100.0 

9 

1.00 

1  .0 

0.5 

14.3 

CM 

0.25 

1.0 

4.7  100.0 

HOUHTAIH  BLUEBIRD 

— 

— 

- 

mm  mm 

2 

1 .00 

1.0 

0.1 

3.2 

mm 

GREE1T-T  A ILED  T0V/ID3E 

mm 

— 

— 

mm  mm 

1 

0.25 

1 .0 

0.2 

6.3 

mm 

mm 

VESPER  SPARROY/ 

— 

— 

_ 

—  ~ 

3 

0,19 

1.0 

0.8 

25.4  ' 

mm  mm 

BREWER'S  SPARROY/ 

- 

— 

- 

rm  mm 

2 

0.13 

1.0 

0.8 

25.4 

mm 

mm  mm 

Y/III TE - CR0Y7HE  D  SPARROW 

- 

- 

- 

-  .» 

mm 

mm 

•  _ 

mm 

mm  mm 

CHESTNUT  COLLARED  LONGSPUR 

** 

—  * 

—  — 

2 

0.13 

1.0 

o 

• 

CO 

25.4 

- 

- 

mm 

- 

TOTAL 

0.2 

3.2 

4.7 

*  See  Table  3-7-216  for  footnotes 
-  Species  not  oosoryed  during  this  sampling  period 


3-7-621 


-x- 


> 


\ 


<n 


Table  3-7-230  Results  of  strip  transect  censuses  of  birds  at  transect  8  during 

October,  December  1974,  and  February  1975  for  RB03P 


Spocie3 

t 

Oct . 

CD  BD 

1974 

ill  ha 

$1 A 

f 

Dec. 

CD  BD 

1974 

///ha 

// 

CD 

Feb . 

BD 

1975 

III  ha 

$RA 

MOUNTING  DOVE 

wm 

_ 

_ 

_ 

mm 

COMMON  FLICKER 

— 

— 

- 

- 

- 

- 

— 

— 

— 

— 

- 

— 

- 

— 

— 

CLIFF  SWALLOW 

- 

- 

- 

- 

— 

- 

- 

mm 

- 

- 

- 

- 

— 

- 

— 

ROUGH-WINGED  SWALLOW 

- 

- 

— 

- 

- 

— 

- 

— 

- 

— 

— 

- 

— 

— 

SCRUB  JAY 

— 

- 

- 

- 

— 

1 

1.00 

1.0 

0.1 

100.0 

- 

— 

- 

— 

— 

PIIIYON  JAY 

— 

— 

- 

- 

- 

- 

- 

— ■ 

- 

- 

- 

- 

- 

— 

- 

CLARK'S  NUTCRACKER 

- 

- 

•• 

- 

- 

- 

— 

- 

- 

— 

- 

- 

— 

— 

COMMON  RAVEN 

- 

- 

- 

— 

- 

— 

- 

- 

- 

- 

— 

- 

- 

- 

— 

SAGE  THRASHER 

- 

- 

- 

- 

- 

- 

- 

- 

— 

mm 

- 

— 

— 

— 

MOUNTAIN  BLUEBIRD  ■ 

- 

— 

— 

— 

- 

— 

- 

- 

- 

— 

— 

- 

■  - 

— 

YE LL 0  W-RU IPE D  WARBLER 

5 

0.31 

1.0 

0.8 

54.1 

- 

- 

- 

— 

- 

— 

- 

- 

- ' 

— 

GREEN- TAILED  TOWNEE 

— 

— 

- 

- 

- 

- 

- 

— 

- 

- 

- 

— 

— 

— 

— 

VESPER  SPARROW 

- 

— 

- 

- 

- 

- 

- 

- 

OM 

- 

- 

- 

- 

— 

— 

LARK  SPARROW 

- 

— 

- 

- 

— 

— 

mm 

— 

- 

- 

- 

mm 

- 

- 

— 

DARK-EYED  JUICO 

— 

- 

— 

- 

— 

- 

- 

— 

- 

— 

- 

— 

— 

— 

mm 

GRAY-HEADED  JUNCO 

- 

— 

- 

- 

— 

_ 

- 

— 

— 

— 

— 

— 

— 

— 

— 

TREE  SPARROW 

— 

— 

— 

— 

— 

— 

— 

- 

- 

- 

— 

- 

- 

- 

- 

CHIPPING  SPARROW 

— 

— 

- 

— 

— 

- 

— 

- 

•  — 

- 

- 

— 

ma 

- 

- 

BREVIER'S  SPARROW 

— 

— 

— 

— 

— 

— 

mm 

— 

— 

—  ' 

— 

- 

mm 

— 

— 

WIIITE-CROWNED  SPARROW 

1 

0.25 

1  .0 

0.2 

13.5 

— 

mm 

- 

- 

— 

— 

— 

- 

— 

— 

SONG  SPARROW 

1 

0.13 

1.2 

0.5 

32.4 

— 

— 

— 

— 

— 

— 

— 

~ 

— 

TOTAL 

1.5 

* 

0.1 

* 

0.0 

*  See  Table  3-7-216  for  footnotes 
-  Species  not  observed  during  this  sampling  period 


« 
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Table  3-7-231  Results  of  strip  transect  censuses  of  birds  at  transect  8  during 

April,  June  and  October  1975  for  RBOSP 


Suedes 

# 

Apr. 

CD  BD 

1975 

-  #/ka 

#RA 

•if 

J  une 

CD  BD 

1975 

ft  /ha 

;'ra 

f 

Oct. 

CD  BD 

1975 

P/ha 

/oRA 

MOURNING  DOVE 

mm 

3 

1 

.00 

1.0 

0.2 

1.5 

mm 

COMMON  FUCKER 

_ 

mm 

— 

— 

— 

— 

— 

— 

— 

2 

1 , 

.00 

1  .0 

0.1 

1  .5 

CLIFF  SWALLOW 

- 

— 

— 

— 

— 

2 

1 , 

.00 

1.0 

0.1 

1.0 

ROUGH- WIITGED  SWALLOW 

~ 

— 

— 

— 

— 

3 

1 , 

.00 

1.0 

0.2 

1.5 

mm 

mm 

SCRUB  JAY 

- 

- 

— 

— 

— 

1 

1, 

,00 

1.0 

0.1 

0.5 

2 

1 

.00 

1.0 

0.1 

1.5 

PIUYOIT  JAY 

- 

- 

— 

— 

- 

— 

— 

mm 

— 

7 

1 , 

.00 

1.0 

0.4 

5.2 

CLARK’S  NUTCRACKER. 

— 

— 

— 

— 

— 

— 

— 

mm 

0- 

« 

1 

1 , 

,00 

1.0 

0.1 

0.7 

COMMON  RAVE  IT 

- 

— 

•w 

— 

— 

1 

1 , 

.00 

1.0 

0.1 

0.5 

2 

1 , 

.00 

1.0 

0.1 

1.5 

SAGE  THRASHER 

3 

0. 

,30 

1.0 

0.4 

2.7 

— 

— 

mm 

mm 

UOU1TTA  IN  BLUER  IRT) 

4 

0, 

,17 

1.0 

1.2 

8.1 

— 

— 

— 

mm 

7 

0, 

,18 

1 .0 

2.1 

29.5 

YELLOW-RUMPE  D  WAPJ3LER 

— 

mm 

M 

« 

— 

mm 

mm 

mm 

GREEII-TAILE.D  TOWHEE 

- 

- 

- 

mm 

4 

0, 

,17 

1.0 

1.2 

12.2 

mm 

mm 

mm 

mm 

VESPER  SPARROW 

<3«C 

mm' 

- 

- 

— 

1 

0, 

,25 

1.5 

'  0.3 

3.1 

3 

0, 

,19 

1  .2 

1 .0 

14.2 

LARK  SPARROW 

mm 

— 

— 

— 

- 

2 

0, 

,50 

1.0 

0.2 

2.0 

— 

mm 

mm 

i — j 

5> 

1 

rf 

o 

o 

22 

0, 

,15 

1.0 

7.4 

40.6 

— 

mm 

M 

mm 

mm 

GRAY- HEADED  JUMCO 

22 

0, 

,10 

1.0 

6.2 

40.5 

_ 

mm 

— 

mm 

mm 

mm 

mm 

m , 

TREE  SPARROW 

mm 

_ 

mm 

«*• 

— 

mm 

_ 

_ 

mm 

2 

0, 

,13 

1.0 

0.8 

11.8 

CHIPPING  SPARROW 

- 

— 

mm 

.. 

•• 

2 

0, 

,06 

1.5 

2.5 

24.5 

mm 

mm 

•• 

BREWER'S  SPARROW 

mm 

— 

mm 

mm 

21 

0, 

,26 

1.0 

4.1 

40.0 

2 

0, 

,06 

1  .2 

2.0 

28.3 

WHITE -CROWNED  SPARROW 

mm 

- 

mm 

- 

- 

mm 

m 

1 

0, 

,13 

1 .0 

0.4 

5.9 

SONG  SPARROW 

— 

- 

- 

- 

— 

3 

0, 

,19 

1.5 

1  .2 

12.2 

- 

•• 

mm. 

»• 

TOTAL 

15.2 

* 

10,0 

6,9 

*  See  Table  3-7-216  for  footnotes 
«  Species  not  observed  during  this  sampling  period 


3-7-623 


* 

Table  3-7-232  Results  of  strip  transect  censuses  of  birds  at  transect  9  during 
October,  December  1974,  and  February  1975  for  RE03P 


Oct. 

1974 

Dec. 

1974 

Peb. 

1975 

Snecies  1 

JL 

CD 

BD 

17  ha 

#RA 

// 

CD 

BD 

■///ha 

j$RA 

{l 

CD 

BD 

///ha 

#IA 

MOURNING  DOVE 

WHITE-  TI  IRC  A  TED  SWIFT 

« 

M 

— 

«. 

mm 

— 

mm 

Ml 

mm 

mm 

,m 

mm 

mm 

COMjMON  FLICKER 

— 

mm 

M. 

mm 

mm 

mm 

mm 

mm 

mm 

mm, 

mm 

mm 

mm 

CLIFF  SWAIJiOW 

— 

mm 

— 

mm 

mm 

mm 

o. 

mm 

mm 

mm 

mm 

mm 

mm 

TREE  SWAIJiOW 

— 

mm 

,M> 

mm 

— 

mm 

Ml 

mm 

mm 

am 

mm 

mm 

•• 

_ 

ROUG 1 [-WINGED  SWALLOW 

— 

mm 

- 

mm 

mm 

■  mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

' 

SCRUB  JAY 

i 

1  .00 

1.0 

0.1 

20.0 

mm 

mm 

mm 

mm  ' 

mm 

mm 

mm 

mm 

mm 

PIIIYON  JAY 

- 

mm 

— 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

COMMON  RAVEN 

— 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

_ 

mm 

mm 

MOUIITA III  CHICKADEE 

i 

0.25 

1.0 

0.2 

80.0 

mm 

mm 

mm 

mm 

mm 

mo 

mm 

mm 

mm 

DU3HTIT 

mm 

mm 

mm 

mm 

mm 

me 

mm. 

mm 

m» 

mm 

mm 

mo 

_ 

mm 

MOUNTAIN  BLUEBIRD 

— 

mm 

mm 

_ 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

_ 

me 

GRAY  VIREO 

Ml 

mm 

mm 

mm 

mm 

mm 

mm 

mm  ' 

mm 

mm 

mm 

. 

in 

SOLITARY  VIREO 

— 

mm 

mm 

mm 

mm 

mm 

mm  - 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

BLACK- TilROA  TED  GRAY  WARBLER 

— 

— 

— 

— 

— 

mm 

- 

— 

- 

— 

- 

- 

- 

- 

- 

TOTAL 

0.3 

0.0 

0.0 

*  See  Table  3-7-216  for 

footnotes 

-  Species  not  observed 

during 

this  oaiapling  period 

•X 

Tabic  3-7-233  Rc3ult3 

of 

stria 

transect 

censuses  of 

bird 3  at 

transect  9 

during 

April,  June 

and 

October 

■  1975  for 

RB0SP 

Anr . 

1975 

June 

1975 

Oct. 

1975 

Snocies 

CD 

BD 

,7 /ha 

?.'«A 

Jt 

CD 

BD 

/•/ha 

fiRA 

JL 

CD 

BD 

■/'/ha 

?$RA 

MOUR1II1IG  DOVE 

.  . 

mm 

7 

1  .00 

1.0 

0.4 

5.5 

mm 

mm 

mm 

WHITE-THROATED  SWIFT 

mm 

mm 

•• 

- 

2 

1  .00 

1.0 

0.1 

1.6 

- 

- 

-  • 

- 

- 

COMMON  FLICKER 

- 

mm 

m 

- 

- 

2 

1.00 

1.0 

0.1 

1.6 

- 

- 

- 

- 

- 

CLIFF  SWALLOW 

- 

mm 

- 

- 

- 

6 

1.00 

1.0 

0.3 

4.7 

- 

- 

- 

- 

- 

TREE  SWALLOW 

- 

mm 

mm 

- 

- 

O 

1  .00 

1.0 

0.1 

1 . 6 

- 

- 

- 

- 

- 

ROUGH-WINCED  SWALLOW 

- 

mm 

- 

— 

- 

1 

1.00 

1.0 

0.1 

0.0 

- 

- 

- 

- 

- 

SCRUB  JAY 

1 

1.00 

1.0 

0.1 

6.7 

4 

1.00 

1.0 

0.2 

3.1 

4 

1  .00 

1.0 

0.2 

11.1 

PINYOII  JAY 

15 

1.00 

1.0 

0.7 

86.7 

- 

- 

- 

- 

-  . 

- 

- 

«* 

- 

COMMON  RA  '/Eli 

1 

1.00 

1.0 

0.1 

6.7 

- 

- 

- 

- 

mm 

- 

- 

- 

- 

'  - 

MOUNTAIN  CHICKADEE 

- 

- 

— 

- 

- 

- 

- 

- 

- 

«• 

-■ 

- 

- 

- 

em 

BUSHTIT 

— 

— 

— 

— 

— 

O 

u 

0.13 

1.5 

1.2 

18.0 

- 

- 

- 

- ' 

- 

MOUNTAIN  BLUEBIRD 

— 

— 

- 

- 

- 

4 

0.13 

1.0 

1  .6 

25.0 

7 

0,22 

1.0 

1.6 

88.9 

GRAY  VIREO 

- 

— 

- 

— 

- 

2 

0.13 

1.0 

0.8 

12.5 

- 

- 

- 

• 

- 

SOLITARY  VIREO 

- 

- 

- 

- 

- 

2 

0.13 

1.0 

0.8 

12.5 

- 

- 

-■ 

-» 

- 

BLACK-THROATED  GRAY  WARBLER 

— 

— 

- 

— 

— 

3 

0.19 

1.0 

0.0 

12.5 

•— 

■* 

—  - 

*• 

TOTAL 

0.0 

6.6 

1.0 

«  See  fable  3-7-216  for  footnotes 
-  Species  not  o' 'Served  during  this  samplin';  period 


A 


< 


3-7-624 


V 


Tabic 


3-7-234  Results  of  strip  transect  censuses  of  birds  a.t  transect .  1 0  during 
October,  December  1974,  and  February  1975  for  RB03P 


Onccics . 


BROA D- TA ILE D  IIUMMINGB IRD 
COMMON  PL  I G  ICR  R 
GRAY  FLYCATCHER 
SCRUB  JAY 

BLACK-BILLED  MACrPIS 
CLARK’S  1TUTCRACKER 
MOUNTA I1T  CHICKADEE 
PM  III  TITMOUSE 
WHITE  -BREA  S  TE  D  IIUTHA  TC II 
RED-BREA 3 TED  ITUTIIATCII 
ROBIN 

MOUNTAIN  BLUEBIRD 
RUBY-CROWNED  KINGLET 
SOLITARY  VIREO 

BLACK- THROATED  GRAY  WARBLER 
BROWN-HEADED  C OWBIRD 
GREEIT-TA ILE  D  TOWIIEE 
GRASSHOPPER  SPARROW 
DARK-EYED  JUITCO 
GRAY-HEADED  JUITCO 
CHIPPING-  SPARROW 
BREWER’S  SPARROW 


TOTAL 


Oct . 

1974 

Dec. 

1974 

Peb. 

1975 

#. 

CD 

BD 

..  #/ha 

tfRA 

it 

VC 

CD 

BD 

#/ha 

C$RA 

if 

CD 

BD 

iff  b; 

'  — 

•» 

mm 

.  mm 

mm 

•■e 

mm 

— . 

- 

— 

— 

- 

- 

- 

- 

- 

mm 

- 

— 

_ 

'  mm 

— 

floe 

- 

- 

- 

- 

- 

- 

»-e 

mm 

mm 

•M 

MM 

- 

- 

- 

- 

5 

1  .00 

1.0 

0.3 

100.0 

o 

t~ 

1  .00 

1.0 

0.1 

1 

1.00 

1.0 

0.1 

2.3 

- 

- 

mm 

mm 

- 

om 

— 

—  ' 

mo 

- 

- 

— 

- 

m 

mm 

Me 

mm 

M» 

4 

0.17 

1.0 

1  .2 

54.3 

- 

- 

- 

- 

- 

9 

0.19 

1.0 

2.5 

— 

— 

— 

- 

- 

— 

- 

■  —  • 

- 

- 

4 

0.17 

1  .0 

1.2 

— 

— 

— 

09 

- 

- 

- 

— 

mm 

mm 

-» 

- 

— 

- 

- 

- 

- 

- 

- 

- 

mm 

10 

0.42 

1.0 

1.2 

— 

— 

— 

— 

mm 

- 

- 

- 

mn 

- 

- 

- 

- 

— 

— 

— 

— 

— 

mo 

— 

o. 

mm 

mm 

pa 

MM 

MM 

MM 

1 

0.06 

1.2 

1.0 

43.4 

- 

- 

- 

- 

- 

mm 

mm 

_ 

mm 

— 

— 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

—  ' 

mm 

— 

mm 

— 

- 

- 

- 

- 

- 

- 

mm 

- 

- 

— 

— 

- 

- 

“ 

-• 

- 

- 

- 

- 

- 

— 

— 

- 

■o 

— 

- 

— 

- 

- 

- 

mm 

- 

- 

- 

mm 

- 

— 

- 

— 

mm 

- 

- 

- 

- 

Me 

- 

- 

- 

mm 

— 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

— 

— 

— 

•m 

mm 

- 

- 

- 

mm 

- 

-  • 

- 

- 

mm 

— 

mm 

— 

— 

- 

- 

- 

mm 

- 

- 

- 

- 

- 

- 

- 

mm 

— 

mm 

- 

mm 

am 

m 

... 

- 

mm 

9m 

am 

mm 

MM 

mm 

/D-il 


2,3 


0,3 


5,0 


-x- 


Soc  Table  3-7-2.16  ;  for  footnotes 
-  Species  not  observed  during  this  sampling  period 


I 

l 


v r,  o 


3-7-625 


/ 


•  -V. 

Table  3-7-235  Results  of  strip  transect  censuses  of  birds  at  transect  10  during 

April,  June  and.  October  1975  for  RB03P 


Species 

//■ 

Apr... 

CD  BD 

1975 

//./ha 

c/oRA 

ii 

-  .  V 

June 

CD  BD 

1975 

///ha 

RlRA 

tf 

( 

CD 

Dot . 

BD 

1975 

///ha. 

$IA 

BROAD-TA ILED  HUMMINGBIRD 

_ 

_ 

1 

0.15 

1.5 

0.6 

5.2 

com  ion  flicker 

- 

- 

— 

•* 

— 

5 

1.00 

1.0 

0.2 

1.3 

— 

— 

— 

— 

GRAY  FLYCATCHER 

- 

- 

- 

mm 

- 

2 

0.50 

1.0 

0.2 

1.7 

mm 

— 

— 

- 

— 

SCRUB  JAY 

—  ' 

- 

- 

— 

mm 

- 

— 

— 

— 

- 

- 

— 

— 

— 

* 

BLACK-BIB LED  MAGPIE 

- 

- 

— 

- 

- 

- 

— 

— 

- 

— 

mm 

— 

_ 

— 

CLARK'S  NUTCRACKER 

- 

— 

- 

- 

- 

— 

~  . 

- 

-  . 

— 

1 

1  .00 

1.0 

0.1 

1.1 

MOUNTAIN  CHICKADEE 

- 

— 

- 

- 

- 

2 

0.06 

1 .0 

1.6 

14.0 

4 

0.17 

1  .0 

1.2 

25.5 

PLAIN  TITMOUSE 

— 

- 

- 

•• 

— 

- 

- 

— 

- 

mrn 

— 

— 

— 

— 

WHITE-]  ’RE  AS  TED  NUTHATCH 

— 

- 

— 

- 

- 

- 

- 

- 

— 

mm 

1 

0.50 

1  .0 

0.1 

2.1 

RE  D-BRSA  S  TE  D  11UT1IA  TCH 

— 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

— 

mm 

RODIN 

- 

— 

- 

— 

- 

— 

— 

— 

— 

1 

0.50 

1  .0 

0.1 

2.1 

MOUNTAIN  BI.UEDIRD 

— 

- 

- 

- 

— 

5 

0.50 

1.0 

0.3 

2.6 

1 

1  .00 

1  .0 

0.1 

1  .1 

RUNY-CROWHE  D  JUNGLE  T 

- 

— 

— 

- 

— 

mm 

— 

- 

- 

— 

— 

— 

- 

— 

— 

SOLITARY  VIRNO 

- 

- 

mm 

- 

- 

1 

0.25 

1  .0 

0.2 

1.7 

- 

- 

— 

- 

- 

BLACK-THROATED  GRAY  WARBLER 

- 

— 

- 

— 

— 

0 

0.53 

1  .0 

1.2 

10.5 

- 

— 

— 

— 

— 

BROWN-HEADED  COY/BIRD 

- 

mm 

mm 

- 

— 

2 

1  .00 

1.0 

0.1 

0.9 

mm 

— 

- 

— 

— 

GREEN-TA ILED  TOWNEE 

— 

— 

mm 

— 

- 

2 

0.25 

1  .0 

0.4 

3.5 

- 

- 

— 

- 

- 

GRA  S SHOPPER  SPARROW 

— 

- 

mm 

- 

— 

1 

0.25 

1.0 

0.2 

1.7 

— 

— 

- 

— 

- 

DARK-EYED  JUITCO 

— 

— 

— 

- 

- 

— 

— 

— 

- 

— 

4 

0.06 

1  .0 

3.3 

68.1 

GRAY-HEADED  JU11C0 

— 

— 

— 

mm 

1 

0.13 

1 .0 

0.4 

3.5 

- 

mm 

— 

— 

- 

CHIPPING  SPARROW 

- 

- 

— 

•m 

— 

7 

0.09 

1.5 

6.2 

52.4 

- 

- 

- 

- 

- 

BREWER'S  SPARROW 

TOTAL 

0.0 

1 

0.50 

1.0 

0.1 

11.7 

0.9 

• 

mm 

4.8 

*  See  Table  3-7-216  for  footnotes 
-  Species  not  observed,  during  this  sampling  period. 
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Table  3-7-236 


Results  of  atrip  transect  censuses  of  birds  at  transect'  11  during 
October,  December  1974,  and  February  1975  for  RLOSP 


Species 

...   '// 

Oct. 

CD  BD 

1974 

.  "/ha. 

'Ma 

ft 

Dec. 

CD  BD 

1974 

/'/ha 

T/.RA 

...  rt 

Feb. 

CD  BD 

197J5 

///ha 

?'RA 

C0MM01T  FLICKER 

■ 

•e 

+ 

4 

+ 

+ 

4 

tm 

mm 

SCRUB  JAY 

mm 

- 

— 

mm 

+ 

+ 

+ 

+ 

4 

- 

- 

- 

m 

_ 

CLARK'S  NUTCRACKER 

— 

- 

- 

- 

+ 

.  + 

4 

■  + 

4 

-  - 

— 

- 

mm 

COM  10!  I  RA  YS  IT 

- 

- 

- 

- 

+ 

+ 

+ 

+  • 

- 

- 

- 

- 

- 

HOUSE  V/R33IT 

- 

- 

-  ' 

m* 

+ 

.  + 

4 

+ 

4 

- 

mm 

- 

- 

'  mm 

ROBIIT 

~ 

- 

- 

- 

- 

+ 

+ 

+ 

4 

+ 

- 

- 

- 

- 

- 

MOUUTAIU  BLUEBIRD 

- 

- 

— 

- 

+ 

4 

.+ 

H- 

- 

mi 

mm. 

mrn 

- 

YELLOW -RUI  B-'H  D  WARBLER 

- 

- 

— 

- 

- 

+ 

+ 

■  +  • 

+ 

4 

- 

«* 

- 

mm 

— 

GREEN-TA ILE  D  TOWIEE 

- 

- 

— 

- 

- 

+ 

+ 

4 

4 

+ 

- 

mm 

— 

me 

- 

VESI’ER  SPARROW 

— 

— 

- 

- 

4* 

+ 

+ 

4 

- 

mm 

- 

mm 

- 

BREWER'S  SPARROW 

- 

— 

— 

— 

4 

+ 

+ 

-»• 

+ 

“ 

— 

— 

«* 

— 

TOTAL 

0.0 

0.0 

* 

Table  3-7-237  Results 

• 

of  strip 

transect 

censuses  of 

birds  at 

transect 

11  during 

April,  Juno  and  October 

1975- for 

RB03P 

Apr. 

1975 

Jure 

1975 

Oct . 

1975 

Species 

ft 

CD 

BD 

///ha 

dlA 

It 

*/ 

CD 

BD 

///ha 

tJra 

JL 

--  V- 

CD 

BD 

it/  ha 

T/RA 

COMMON  FLICKER 

m 

1 

1  .00 

1.0 

0.1 

1.1 

2 

1 .00 

1.0 

0.1 

1.6 

SCRUB  JAY 

- 

-  . 

- 

- 

mm 

mm 

- 

- 

- 

mm 

1 

1 .00 

1.0 

0.1 

0.0 

CLARK'S  NUTCRACKER 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

1.00 

1  .0 

0..1 

0.0 

COMMON  RAVEN 

— 

- 

— 

- 

— 

- 

- 

— 

- 

- 

1 

1  .00 

1  .0 

0.1 

0.8 

HOUSE  WREN 

- 

— 

— 

.  — 

- 

1 

0.50 

1.0 

0.1 

2.2 

- 

- 

- 

- 

— 

ROBIN 

— 

— 

- 

— 

— 

- 

- 

- 

- 

- 

4 

1 .00 

1.0 

0.2 

3.2 

MOUNTAIN  BLUEBIRD 

- 

- 

—  . 

- 

— 

2 

1  .00 

1  .0 

0.1 

2.2 

8 

0.25 

1  .0 

1.6 

25.0 

YELLOW-RUHPED  V/ARBLER 

- 

— 

— 

•> 

« 

- 

- 

- 

- 

7 

0.11 

1.0 

3.3. 

51.5 

GREEN-TAILED  TOWNEE 

- 

- 

- 

mm 

9 

0.53 

1.0 

1.2 

25.3 

• 

- 

— 

— 

~ 

VESPER  SPARROW 

'  - 

~ 

- 

- 

4 

0.25 

1.5 

1.2 

25.8 

2 

0.13 

1.2 

1 .0 

15.5 

BREWER'S  SPARROW 

— 

- 

— 

— 

** 

17 

0.45 

1.0 

2.1 

45.0 

— 

— 

— 

- 

TOTAL 

i 

0.0 

4.3 

6.4 

*  Sec  Table  3-7-216  for  footnotes 
-  Species  not  observed  during  thi3  sampling  period 


.  .  .  i 


3-7-627 


* 

Table  3-7-233  Results  of  strip  transect  censuses  of  birds  at  transect  12  during 
October,  December  1974,  and  February  1975  for  RBOSP 


Oct. 

1974 

Bee , 

1974 

Fob. 

1975 

Suedes 

.11 

ir 

CD 

BD 

///ha 

fSRA  ■ 

n 

,r 

CD 

BD 

///ha 

#IA 

// 

CD 

BD 

///ha 

/J1A 

COMMON  FLICKER 

_ 

+ 

4- 

+ 

4- 

4- 

STELLER'S  JAY 

mm 

mm 

— 

mm 

4* 

4* 

4* 

+ 

4* 

mm 

mm 

mm 

CLARK'S  NUTCRACKER 

mm 

mm 

mm 

- 

mm 

H* 

+ 

4* 

4* 

4-  . 

mm 

mm 

mm 

mm 

mm 

COI-n-IOir  RAVEN 

— 

— 

mm 

•o 

mm 

+ 

+ 

+ 

+  ■ 

4* 

mm 

mm 

mm 

mm 

MOUNTAIN  SLUED  IRD 

— 

— 

mm 

— 

mm 

+ 

+ 

4 

+ 

4- 

mm 

mm 

mm 

am 

mm 

liACGILLIVRAY'  S  Y/ARBLER 

- 

mm 

mm 

mm 

+ 

+ 

+ 

4 

4- 

mm 

mm 

mm 

BLACK  ROSY  FILCH 

- 

- 

mm 

mm 

mm 

•  + 

+ 

4* 

4- 

+ 

13 

0.25 

1  .0 

2.7 

36.1 

BROY/N-CAPPED  ROSY  FINCH 

- 

- 

- 

— 

- 

+ 

+ 

+ 

4* 

4-' 

7 

0.25 

1  .0 

1 .4 

19.4 

GREEN-TAILED  TOYS EE 

- 

- 

mm 

— 

mm 

+ 

4* 

.+ 

4- 

4* 

VESPER  3PARR0Y/ 

- 

~ 

mm 

- 

mm 

+ 

+ 

4- 

+ 

4- 

mm 

T— 

mm 

mm 

DARK-EYED  JUNCO 

20 

0.13 

1.0 

8.2 

33.3 

+ 

4- 

+ 

4- 

4- 

mm 

mm 

mm 

mm 

mm 

GRAY-IEADED  JUNCO 

40 

0.13 

1.0 

16.4 

66.7 

+ 

+ 

+ 

4* 

4* 

mm 

mm 

mm 

mm 

am 

BREYER '  S  SPARROW 

— 

- 

- 

- 

— 

+ 

4- 

+ 

4 

4- 

mm 

mm 

mm 

mm 

mm 

SNOY/  EUHTIIIG  ■ 

— 

— 

— 

— 

— 

+ 

+ 

4* 

4- 

4* 

32 

0.50 

1.0 

3.3 

44.4 

TOTAL 

24  .6 

7.4 

• 

*  See  Table  3-7-216  for  footnotes 

-  Species  not  observed 

during  this  samnling  period 

+  Transect  not  sampled 

due 

to  adverse 

v/c  a 

.ther  conditions 

*:• 

Table  3  -7-23<)  Results 

of 

strip 

transect 

censuses  of 

birds  o.t 

transect 

12  durinr 

April,  Juno 

and  October 

•  197 

5  for 

RBOSP 

A  nr . 

1 97b 

J  un  c 

1975 

Oct . 

1975 

Snr.-cios 

ft 

if 

CD 

BD 

!'  /ha 

Y$RA 

// 

CD 

BD 

///ha 

#IA 

,7 

CD 

DD 

///ha 

tfRA 

COMMON  FLICKER 

_ 

mm 

_ 

2 

1  .00 

1.0 

0. 1 

1 .3 

S HELLER '  S  JAY 

- 

— 

■  — 

— 

— 

1 

1.00 

1.0 

0.1 

0.6 

CL  A  Rif  G  NUTCRACKER 

- 

- 

- 

— 

— 

— 

1.00 

1  .0 

0.1 

2.0 

COMMON  RAVEN 

- 

—  - 

- 

— 

— 

1 

1  .00 

1.0 

0.1 

0.6 

MOUNTAIN  BLUEBIRD 

2 

0.25 

1.0 

0.4 

11.1 

OB 

7 

0.07 

1  .0 

4.9 

98.0 

liACGILLIVRAY'  S  WARBLER 

- 

— 

— 

— 

mm 

2 

0.06 

1.0 

1.6 

20.5 

BLACK  ROSY  FINCH 

— 

mm 

— 

mo 

, _ 

BROWlf- CAPPED  ROSY  FINCH 

— 

— 

mm 

mm 

oo 

mo 

mm 

GREEN-TAILED  TOWHEE 

- 

— 

mm 

- 

— 

4 

0.13 

1  .0 

1.6 

20.5 

mm 

VESPER  SPARROW 

- 

- 

mm 

— 

~ 

5 

0.16 

1.5 

2.5 

30.8 

m. 

mm 

DARK-EYED  JUNCO 

— 

- 

mm 

— 

— 

« 

V 

GRAY-HEADED  JUNCO 

10 

0,16 

1.0 

3.3 

03.9 

mm 

mm 

mm 

mm 

r , 

mm 

BREWER'S  SPARROW 

- 

— 

~ 

_ 

■  0 

0.20 

1  .0 

2.1 

25.6 

SNOW  BUNTING 

on 

— 

— 

— 

- 

- 

- 

- 

- 

- 

TOTAL 

3.7 

8.0 

5.0 

*  See  Table  3-7-216  for  footnotes 
-  Species  not  observed  during  this  sampling  period 
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Table  3-7-240  Results  of  strip  transect  censuses  of  birds  at  transect  13  during 

Octooer,  Doccmoer  1974,  and  February  1975  for  RBOSP 


Species 

D0V/11Y  V/OODPECKER  • 
HAI-iMOHD » S  FLYCATCHER 
S TELLER* 3  JAY 
CLARK*  G  RUT CRACKER 
COIIIIOR  RAVE II 
BLACK-CAPPED  CHICKADEE 
I-IOUITTA  III  CHICKADEE 
RED-DRE ACTED  RUTHATCH 
PYCMY  HUT HATCH 
HOUSE  UREH 
ROJ3I1T 

HERMIT  TIIRUGII 

RUB Y- CROURE  D  ICIRGLET 

CAGE  HI  *3  FIIICH 

FIRE  SI3KIII 

RED  CROSSBILL 

DARK-EYED  JURCO 

GRAY-IIEADED  JURCO 


.  \ 

_ CD 

Oct . 

ED 

1974 

if/  ha 

rM\A 

•// 

_ IT _ 

Dec. 

CD  BD 

1974 

if/  ha. 

f*R\ 

_ £ 

CD 

Feb. 

BD 

1975 

7f /ha. 

^RA 

o 

o 

1.0 

0.1 

1.4 

+ 

4* 

4- 

4- 

4- 

•• 

-  • 

+ 

4- 

4- 

4- 

4- 

— 

— 

mm 

00 

** 

•* 

+ 

4- 

4- 

4 

4- 

3 

0.50 

1.0 

0.3 

1  .8 

*— 

— 

4 

4- 

4- 

+ 

4- 

<n 

1.00 

1  .0 

0.1 

1.4 

+ 

•  4- 

4- 

4- 

4- 

*• 

— 

4 

4 

4 

4 

4 

16 

0.29 

1.0 

2.9 

16.9 

~ 

*“* 

4- 

4* 

4- 

4 

4- 

34 

0,20 

1.0 

6.2 

36.3 

~ 

am. 

+ 

4 

4- 

4- 

4 

.19 

0.16 

1  .0 

6.2 

36.3 

“ 

mm 

4- 

4- 

4 

4 

4- 

3 

0.13 

1  .2 

1.5 

8.7 

** 

4- 

4- 

4- 

4 

4- 

— 

on 

— 

— 

4- 

4- 

4 

4- 

4 

— 

emm 

— 

— 

+ 

4 

4- 

4- 

4- 

.  . 

0.25 

1.2 

0.7 

19.9 

4 

4- 

4 

4 

4- 

am 

—* 

— 

— 

4- 

4- 

4- 

4- 

4- 

— 

mm 

mm 

— 

— 

4- 

+ 

4 

4 

4- 

mm 

. 

— 

— 

— 

4- 

4- 

4 

4- 

0.19 

1.0 

0.8 

22.1 

4 

4- 

4 

4 

4- 

0.33 

1.0 

2.1 

55.2 

4- 

4-  . 

4- 

4- 

4- 

— 

— 

mm 

.  . 

TOTAL 


See  Table  3-7-216  for  footnotes 
-  Species  not  observed  during  this  sampling  period 
+  Transect  not  sampled  due  to  a.dvcrsc  weather  conditions 
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Table  3-7-241  Results  of  strip  transect  censuses  of  birds  at  transect  13  during 

April,  June  and  October  1975  for  RBOSP 


« 

u 

p- 

< 

1975 

June 

1975 

Oct . 

1975 

Species 

CD 

BD 

.  #/ha 

$RA 

Ji 

ir 

CD 

BD 

#/ha. 

#RA 

JL 

7  r 

CD 

BD 

#/ha 

$IA 

DOY/NY  WOODPECKER 

i 

1  .00 

1.0 

0.1 

1.5 

HAMMOND'S  FLYCATCHER 

— 

.  - 

- 

- 

— 

3 

0.25 

1.0 

0.6 

4.5 

mm 

mo 

S TELLER'S  JAY 

1 

0.25 

1 .0 

0.2 

4.3 

4 

0.17 

1.0 

1.2 

9.0 

mm 

— 

mm 

mm 

CLARK'S  NUTCRACKER 

— 

— 

■q 

— 

— 

tmm 

« 

« 

4 

1  .00 

1.0 

0.2 

6.1 

COin-lOiT  RAVEN 

— 

— 

— 

— 

mo 

u 

— 

mm 

•o 

BLACK-CA PPE D  CHICKADEE 

4 

0.17 

1 .0 

1  .2 

26.1 

«• 

— 

« 

mm 

«• 

— 

mm 

mm 

mm 

MOUNTAIN  CHICKADEE 

7 

0.15 

1.0 

2.5 

52.2 

4 

0.13 

1.0 

1.6 

12.0 

mm 

mm 

mm 

mo 

RED-BREAGTED  NUTHATCH 

3 

0.19 

1  .0 

0.8 

17.4 

4 

0.13 

1.0 

1.6 

12.0 

'  2 

0.25 

1  .0 

0.4 

12.2 

PYC-MY  NUTHATCH 

— 

— 

— 

— 

— 

« 

.. 

•• 

mm 

mm 

mm 

HOUSE  A/REN 

- 

- 

- 

— 

— 

3 

0.19 

1.0 

0.8 

6.0 

— 

mo 

mo 

ROBIN 

- 

- 

— 

- 

— 

3 

0.38 

1.0 

0.4 

3.0 

.  1 

0.06 

1.0 

0.8 

24.3 

HERMIT  THRUSH 

- 

- 

— 

- 

— 

4 

0.33 

1.5 

0.9 

6.8 

1 

0.25 

1  .2 

0.2 

7.3 

RUBY-CROY/NED  KINGLET 

- 

- 

- 

— 

- 

4 

0.25 

1.5 

1  .2 

9.0 

mm 

— 

mm 

mo 

CASSIN'S  PINCH 

- 

— 

— 

~ 

— 

1 

0.13 

1.0 

0.4 

3.0 

mm 

— 

rnm 

mm 

«o 

PINE  SISKIN 

— 

- 

— 

— 

— 

5 

0.16 

1.0 

1.6 

12.0 

mm 

am 

mo 

mm 

RED  CROSSBILL 

- 

— 

— 

— 

3 

0.13 

1.5 

1.8 

13.5 

mm 

— 

mm 

mm 

mm 

DARK-EYED  JUNCO 

— 

— 

— 

— 

M 

mm 

mm 

mo 

mm 

mm 

mm 

mm 

GRAY-HEADED  JUNCO 

— 

— 

— 

— 

— 

4 

0.17 

1.0 

1.2 

9.0 

4 

0.13 

1  .0 

1.6 

40.6 

TOTAL 

4.7 

VO 

• 

to 

3.4 

■*  See  Table  3-7-216  for  footnotes 
-  Species  not  observed  during  thin  sampling  period 
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Table  3-7-242  Results  of  strip  transect  censuses  of  Birds  a.t  transect  14  during 

October,  December  1974,  and  February  1975  for  RB03P 


Oct. 

1974 

Dec . 

1974 

Fob. 

1975 

Species 

Ji 

.......  V, 

CD 

BD 

i! 

CD 

BD 

■irj  ha 

5»RA 

# 

CD 

BD 

#/ha 

#RA 

GREAT  HORDED  ORE 

Ml 

_ 

„ 

+ 

+ 

4* 

4- 

4- 

Will TE -THRO A  TH D  SWIFT 

— 

- 

— 

mm 

mm 

+ 

+ 

4- 

4" 

4- 

• _ 

DIIOA  D-  TA  HE  D  HUIMINGB IRD 

— 

— 

— 

M 

mm 

4- 

4* 

4* 

4- 

4- 

COT-MO’ I  FLICKER 

— 

— 

— 

— 

mm 

4- 

4- 

4- 

4- 

4- 

. 

DOWT1T  WOODPECKER 

- 

•o 

— 

Ml 

mm 

+ 

4* 

4- 

4* 

' CLARK*  3  NUTCRACKER 

- 

— 

— 

— 

mm 

4- 

+ 

4* 

4“ 

4- 

COMMON  RAVEN 

- 

- 

— 

— 

mm 

+ 

+ 

•h 

4- 

4- 

1 

1.00 

1.0 

0.1 

5.9 

33LA CIC-CAPFED  CHICKADEE! 

1 

0, 

.25 

1  .0 

0.2 

5.5 

4- 

4* 

4* 

4- 

4- 

5 

0.51 

1  .0 

0.8 

94 . 1 

MOUTTTA  IN  CHICKADEE 

5 

0, 

.16 

1.0 

1.6 

44.0 

4*; 

4- 

4* 

4- 

HOUSE  WREN 

- 

- 

— 

+ 

4* 

4- 

4* 

4- 

TOWNSEND ' S  SOLITA IRE 

— 

— 

— 

— 

mm 

4- 

+ 

4- 

4- 

4* 

_ 

RUDY-CROWNED  KINGLET 

1 

0, 

.25 

1  .2 

0.2 

6.6 

+ 

+ 

4- 

4* 

4- 

WARBLING  VIRGO 

•m 

— 

— 

— 

mm 

+ 

+ 

4: 

4- 

_ 

TE  NT DCS  SEE  WARBLER 

- 

- 

— 

— 

mm 

+ 

4- 

4- 

4- 

4- 

_ r 

_ 

ORA  NGE  -C  ROWNE  D  WA RDLER 

— 

— 

— 

— 

mm 

+ 

+ 

4- 

4- 

4- 

mm 

MACGILLIVRAY*  S  WARBLER 

— 

— 

«■*> 

— 

mm 

+ 

+ 

+ 

-1- 

4- 

BLACK-HEADED  GROSBEAK 

•o 

— 

mm 

4- 

+ 

+ 

4- 

CREETT-TA I JED  TOWIIEE 

mm 

— 

mm 

mm 

4" 

4* 

4- 

4* 

.  4- 

RUFOUS-SIDED  TOWHGE 

mm 

— 

— 

mm 

mm 

+ 

4* 

4- 

4- 

4- 

DARK-EYED  JUNCO 

— 

— 

— 

mm 

mm 

4* 

4* 

4- 

4- 

mm 

GRAY- HEADED  JUNCO 

G 

0. 

.19 

1  .0 

1.6 

44.0 

+ 

+ 

4* 

4- 

4- 

- 

- 

mm 

- 

mm 

TOTAL 

3,7 

( 

0.9 

*  See  Table  3-7-216  for  footnotes 
-  Spcoies  not  observed  during  this  sampling  period 
+  Transect  not  sampled  due  to  adverse  weather  conditions 
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Table  3-»7-243  Results  of  strip  transect  censuses  of  birds  at  transect  14  during 

April,  June  and.  October  1975  for  RBOSP 


Apr. 

1975 

June 

1975 

Oct . 

1975 

Species 

// 

CD 

BD 

•///ha 

/-HA 

'll' 

CD 

BD 

///ha, 

Zra 

it 

u 

CD 

■BD 

#/ha. 

/RA 

GREAT  110 RUED  OWL 

lt 

_ 

_ 

1 

1.00 

1  .0 

0.1 

0.4 

mmmj,  \  7  m  ■ 

V/ITITE -TI  RO A  TED  SWIFT 

— 

— 

— 

— 

mm 

2 

1.00 

1.0 

0.1 

0.7 

EIIOAD-TA I KID  HUHIINGBIRD 

'  — 

— 

— 

—  • 

mm 

3 

0.09 

1.5 

2.5 

17.8 

COin-TOII  FLICKER 

1 

1.00 

1.0 

0.1 

0.0 

2 

1,00 

1  .0 

0. 1 

0.7 

DOWRY  WOODPECKER 

1 

1.00 

1.0 

0.1 

0.0 

1 

1.00 

1 .0 

0.1 

0.4 

CLARK'S  HUTCRACICER 

~ 

— 

« 

« 

1 

1.00 

1.0 

0.1 

2  0 

COHflOII  RAVER 

— 

mm 

mo 

_ 

_ 

.# 

D LACK-CAPPED  CHICKADEE 

3 

0.13 

1  .0 

1.2 

20.3 

3 

0.19 

1  .0 

0.8 

5.9 

MOUNTAIN  CHICKADEE 

HOUSE  WIGHT 

14 

0.25 

1.0 

2.9 

47.5 

2! 

1 

0.06 
0 . 25 

1  .0 

1  .0 

1.6 

0.2 

11.9 

1.5 

4 

0.50 

1.0 

0.4 

16.3 

TOWI'T HERD '  S  SOLITAIRE 

•• 

, 

_ 

2 

0.25 

1  .0 

0.4 

16.3 

RUE Y-CIIO WEED  KINGLET 

— 

— 

mm 

mm 

3 

0.09 

1.5 

2.5 

17.8 

WARBLING  VIREO 

- 

— 

— 

— 

mm 

5 

0.21 

1 .0 

1  .2 

8.9 

mm 

TENNESSEE  WARBLER 

- 

- 

— 

mm 

3 

0.19 

1.0 

0.8 

5.9 

ORAITGE-CROWI1ED  WARBLER 

—  ’ 

— 

mm 

mm 

mm 

1 

0.06 

1.5 

1.2 

8.9 

HACGILLIVRAY'S  WARBLER 

- 

— 

- 

mm 

mm 

1 

0.06 

1 .0 

0.8 

5.9 

BLACK-HEADED  GROSBEAK 

— 

— 

mm 

_ 

O 

0.13 

1.0 

0.8 

5.9 

GREEH-TA ILED  TOWNEE 

— 

— 

mm 

1 

0.13 

1.0 

0.4 

3.0 

|  | 

RUFOUS-SIDED  TOWIIEE 

- 

- 

— 

mm 

—  • 

1 

0.13 

1.5 

0.6 

4  .4 

_ . 

' 

DARK-EYED  JUITCO 

3 

0.25 

1.0 

0.6 

10.2 

mm 

mt> 

_ 

GRAY-HEADED  JUITCO 

12 

0.50 

1.0 

1.2 

20.3 

- 

- 

- 

- 

- 

4 

0.13 

1  .0 

1.6 

65.3 

TOTAL 

6.0 

13.8 

2.5 

*  See  Table  3-7-216  for  footnotes 
-  Species  not  observed  during  this  sampling  period1 
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Table  3-7-244  Results  of  strip  transect  censuses  of  birds  at  transect  15  during 

October,  December  1974,  and  February  1975  for  RBOSP. 


Species 

£ 

i 

CD 

Oct . 

BD 

1974 

#/ ha 

#RA 

CD 

Dec. 

BD 

1974  . 

///ha 

Ira 

f 

CD 

Feb. 

BD 

1975 

•///ha 

/jRA 

MOURNING  DOVE 

_ 

om 

4 

+ 

+ 

+ 

+ 

BROAD- TAILED  HUMMINGBIRD 

— 

— 

— 

— 

om 

+ 

+ 

+ 

+ 

+ 

_  . 

V/E STERN  WOOD  FEEWEE 

— 

— 

■  — 

mm 

+ 

4* 

+ 

4 

4 

mm 

CLIFF  SWALLOW 

— 

- 

— 

mm 

+ 

+ 

+ 

4 

+ 

M 

ROUGH- WI1TGE D  SV/ALLOW 

— 

— 

— 

— 

'  mm 

4- 

+ 

+ 

+ 

4 

, 

SCRUB  JAY 

— 

— 

— 

mm 

+ 

+ 

+ 

4 

4 

mm 

BLACK-BILLED  MAGPIE 

1 

1.00 

1  .0 

0.1 

0.5 

+ 

4 

+ 

+ 

+ 

. 

COMMON  RAVEL 

— 

— 

4* 

+ 

4 

4 

+ 

, _ 

MOUNTAIN  CHICKADEE 

3 

0.13 

1 .0 

1.2 

10.9 

+  . 

+ 

+ 

+ 

+ 

,  . 

om 

ROBIN 

- 

— 

— 

— 

— 

+ 

4* 

4 

+ 

+ 

mm 

mm 

■  - 

MOUNTAIN  BLUEBIRD 

20 

0.67 

1.0 

1.5 

13.7 

4“ 

4* 

4 

4 

+ 

_ 

BLUE-GRAY  GNATCATCHER 

— 

—  ■ 

mm 

+ 

+ 

4 

4 

_ 

V/ATER  PIPIT 

— 

— 

— 

■■ 

mm 

+ 

+ 

+. 

+ 

+ 

STARJ.ING 

— 

- 

_ 

— 

mm 

4* 

+ 

+ 

4 

+ 

_ 

,  , 

mm 

** 

ORA  NGE  -  CRO V/NE  D  WARBLER 

— 

— 

— 

mm 

4* 

+ 

+ 

+ 

YELLOW-RUMPED  V/A RBLER 

30 

0.21 

1  .0 

7.4 

65.6 

+ 

+ 

+ 

+ 

+ 

mt 

1 _ | 

V/E  STERN  MEADOWLARK 

— 

— 

— 

— 

— 

+ 

4 

-»• 

+ 

-i- 

mm 

RED-WINGED  BLACKBIRD 

— 

— 

— 

+ 

-h 

+ 

+ 

+ 

m — 

_ 

BREWER’S  BLACKBIRD 

— 

— 

mm 

mm 

+ 

4 

+ 

+ 

_ 

CASEIN'S  FINCH 

— 

— 

mm 

mm 

4- 

4' 

+ 

+ 

+ 

GREEN-f A I LED  TOWIIEE 

- 

— 

mm 

mm 

+ 

4 

+ 

+ 

4 

mm 

a 

DARK-EYED  JUNCO 

_ 

— 

_ 

mm 

mm 

+ 

4 

+ 

+ 

4 

mm 

GRAY-HEADED  JUNCO 

_ 

— 

— 

mm 

mm 

4- 

+ 

+ 

+ 

4 

BREWER'S  SPARROW 

M 

_ 

—  • 

mm 

mm 

4- 

4' 

+ 

+ 

4 

mm 

W  HI  IE  -C  RO  V/NE  D  S  PA  RROW 

3 

1.00 

1.0 

0.2 

1.4 

4 

+ 

+  . 

+ 

+ 

mm 

m m 

FOX  SPARROW 

1 

0.13 

1 .0 

0.4 

3.6 

4- 

4 

4 

4 

4 

SONG  SPARROW 

TOTAL 

.  1 

0.13 

1 .2 

0.5 

11.3 

4.4 

1 

4* 

+ 

4 

4 

4 

mm 

0.0 

*  See  Ta,ble  3-7-216  for  footnotes 
-  Species  not  observed  during  this  sampling  period. 

+  Transect  not  sampled  due  to  adverse  weather  conditions 
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Table  3-7-245  Results  of  strip  transect  censuses  of  birds  o.t  transect  15  during 

April,  June  and  October  1975  for  RB03P 


Apr. 

1975 

Juno 

1975 

Oct . 

1975 

Species 

jt 

.  .  V 

CD 

BD 

#/ha 

r/jRA 

n 

7 r 

CD 

BD 

■J  /ha 

r/oRA 

# 

CD 

BD 

///ha 

#1 A 

MOUIUTIITCr  DOVE 

.  . 

4 

1  .00 

1.0 

0.2 

0.7 

BROAD-TA  TIED  IIUMMINGB  IRD 

-> 

— 

— 

M 

mm 

1 

0.06 

1.5 

1  .2 

4.2 

tom 

a.  , 

am 

am 

WESTERN  WOOD  PEEWEE 

1 

0.50 

1  .0 

0.1 

0.4 

— 

— 

•« 

— 

mm 

mm 

am 

am 

am 

GHEE  SWALLOW 

m 

— 

— 

- 

— 

20 

1.00 

1.0 

1.0 

3.5 

mm 

mm 

mo 

am 

am 

ROUGH- WINGE D  SWALLOW 

— 

-  — 

— 

- 

— 

1 

1.00 

1  .0 

0.1 

0.2 

mm 

am 

am 

am 

am 

SCRUB  JAY 

2 

1  .00 

1  .0 

0.1 

0.4 

- 

« 

» 

— 

1 

1 .00 

1.0 

0.1 

0.5 

BLACK-BILLED  MAGPIE 

2 

1.00 

1.0 

0.1 

0.4 

mm 

am 

M 

— 

am 

COMMON  RAVEN 

4 

1  .00 

1.0 

0.2 

0.9 

.  am 

mm 

mm 

— 

mm 

am 

mm 

am 

aa 

am 

MOUNTAIN  CHICKADEE 

— 

— 

— 

— 

mm 

mm 

mm 

mm 

am 

am 

mm 

mm 

am 

ma 

ROBIN 

7 

0.29 

1.0 

1.2 

5.3 

7 

0.22 

1.0 

1.6 

5.6 

am 

am 

am 

am 

am 

MOUNTAIN  BLUEBIRD 

15 

0.20 

1.0 

3.3 

14.0 

— 

— 

— 

•• 

2 

1.00 

1  .0 

0.1 

1  .0 

BLUE-GRAY  GNATCATCHER 

— 

— 

— 

— 

— 

5 

0.25 

1.0 

1.0 

3.5 

« 

WATER  PIPIT 

3 

1.00 

1  .0 

0.2 

0.7 

M 

CO 

— 

am 

am 

am 

_ 

STARLING 

3 

1.00 

1  .0 

0.2 

0.7 

— 

mm 

a. 

mo 

am 

am 

am 

am 

ORANGE-CROWNED  WARBLER 

— 

— 

—» 

1 

0.13 

1.5 

0.6 

2.1 

mm 

am 

am 

am 

am 

YELLOW- R UHPE  D  WARBLER 

— 

— ■ 

— 

— 

— 

1 

0.25 

1.0 

0.2 

0.7 

15 

0.10 

1.0 

7.4 

70.2 

WESTERN  MEADOWLARK 

2 

0.50 

1.0 

0.2 

0.9 

— 

— 

— 

m 

mm 

— 

am 

mm 

RE D-WINGED  BLACKBIRD 

•  13 

0.27 

1.2 

3.0 

12.6 

26 

0.20 

1.5 

‘9.8 

33.3 

o 

c. 

1  .00 

1.0 

0.1 

1.0 

BREWER’S  BJ.iACKl.3IRD 

— 

— 

— 

— 

3 

1  .00 

1.0 

0.2 

0.5 

am 

mm 

•• 

CA OSIN’S  FINCH 

- 

mm 

— 

— 

o 

t— 

0.06 

1.0 

1.6 

5.6 

mm 

am 

•» 

am 

mm 

GREEN-TAILED  TOWNEE 

— 

— 

_ 

5 

0.31 

1 .0 

0.8 

2.8 

mm 

mm 

am 

am 

DARK-EYED  JUNCO 

10 

0.10 

1.0 

4.9 

21.1 

— 

— 

mm 

1 

0.13 

1  .0 

0.4 

3.9 

GRAY-ID3ADHD  JUNCO 

25 

0.13 

1.0 

9,8 

42.1 

_ 

mm 

BREV/ER’S  SPARROW 

— 

— 

24 

0,25 

1.0 

4.9 

16,7 

mm 

am 

WHITE-CROWNED  SPARROW 

mm 

mm 

mm 

m* 

m 

3 

0,06 

1.0 

2.5 

23.4 

EOX  SPARROW 

m, 

r* 

mm 

mm 

mm 

mm 

mm 

mm 

•• 

mm 

mm 

SONG  SPARROW 

1 

0.50 

1.2 

0.1 

0.5 

i 

at 

9 

0.11 

1,5 

6.2 

20.8 

- 

- . 

- 

- 

- 

TOTAL 

23.4 

29.5 

10.5 

'x*  See  Table  3-7-216  for  footnotes 
-  Species  not  observed  during  this  sampling  period 
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Table  3-7-246  SRannon-Y/einer  diversity  indices  (H*),  unbiased,  estimates  of  H* 

(E(II*))»  variance  of  Hf  (var  (H»)),  maximum  expected  value  of  H* 
(H’ (max)),  and  equitability  (J)  for  all  avifa.una  transects  during 
sample  period  1,  October  1974,  for  RBOSP 


Transect 

number 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
1  1 
12 

13 

14 

15 


Vegetation  Type 


Bottomland  meadow 
Sagebrush. 

Rabbitbrush 

Pinyon- juniper/mixed  brush 
Mixed  brush 

Pinyon- juniper/ sagebrush 

Upland  meadow 

Gr  e  as e w  o  o  d - s  ag  e hr us  h 

Pinyon- juniper  (south  slope) 

P  iuy o n  -  :j  u  n  i per  (no  r  t h  slope) 

Sagebrush 

Mixed  brush. 

'.Douglas  fir 

Aspen 

Riparian 


IV 

e  (n* ) 

va.r  (H’  ) 

Hf (max) 

J 

0.628 

0.598 

0.016 

1  . 386 

0.453 

0.000 

0.000 

0.000 

0.000 

- 

1  .523 

1 .509 

0.001 

1 .609 

0.946 

0.349 

0.293 

0.047 

0.693 

0.503 

0 . 637 

0.616 

0.004 

0 . 693 

0.918 

0.293 

0.288 

0.003 

1 .386 

0.212 

1  .055 

1  .030 

0.002 

1.099 

0.960 

0.647 

0.646 

0.000 

1.792 

0.361 

0 . 068 

0.701 

0.071 

1  .099 

0.790 

0.780 

0.757 

0.005 

1  .099 

0.710 

0.000 

— 

— 

— 

— 

0.637 

0.635 

0.000 

0.693 

0.918 

1 .101 

1  .073 

0.007 

1 .609 

0.684 

1  . 34  2 

1.319 

0.004 

1.609 

0.834 

1.155 

1  .139 

0.005 

2.079 

0.556 

Insufficient  data  for  computation 


Table  3-7-247 


Shannon -V/c iner  diversity  indices  (IP),  un biased  estimatco  of  II 
(30  (II* ) ) ,  variance  of  II*  (var  (II1)),  maximum  expected  value  of  II* 
(IlT  (rnax) )  f  and  o suitability  (J )  for  all  avifauna  transects  during 
sample  period  2,  December  1974,  for  IIBOSP 


1 

2 

5 

4 

5 

6 

7 

8 
9 

10 
1 1 
12 

13 

14 
19 


I  Sot  t  oTtiland  m ead  ov/ 

Say e brush 
Rabbit  brush. 

1 5  i  n  y o  n  - , j  u  n i  p  o  r /in  i  x  e  d  b  ru  s  h. 
Mixed  brush 

i  \i  nv  on  -  ,j  n  n  i  i  )cr/»  a"  e  brus  h. 

Up]  and  mead  ov; 

( rv  e  as  e  v/o  o  d  -  s  aye  l )  run  h 

Pinyon-.juni  per  (south  slope) 

P  i  nyon-*;jun  i  per  (north  slope) 

Sayeb rush 

Mixed  brush 

Dour;]  as  fir 

Aspen 

Di par ion 


IP 

9,  (fP  ) 

var  (IT 1  ) 

IP  (max) 

J 

1 . 277 

1  .063 

0.030 

1  .386 

0.921 

0 . 000 

— 

— 

- 

— 

0.000 

— 

- 

- 

— 

0.000 

— 

— 

— 

— 

0.329 

0 . 300 

0.022 

0.693 

0.469 

0.000 

0.000 

0.000 

0 . 000 

A 

\ 

0.000 

0 . 000 

0.000 

0.000 

— 

0.000 

0 . 000 

0.000 

0.000 

- 

0.491 

0.367 

0.060 

0.693 

0.690 

V 

>: 

A 

X 

X 

x 

x 

X 

•X 

X 

X 

•x- 

>; 

•X1 

A 

X 

x 

X- 

X 

•X 

A 

x 

X 

X 

X 

-x 


Insufficient  data  for  computation 

Transect  not  sampled  due  to  ad v o r s c  v/catlicr  condi tiono 


Table  3-7-248 


Shannon -be iner  diversity  indices  (H* ) ,  unbiased  estimates  ofJU* 

( E ( H  * ) ) ,  var i an  c  e  of  H 1  ( var  ( 1 1  ’ ) ) »  nax i^um  exp c c  b  e  d  value  o i  . 

(H*  (max  5 ) ,  and  equitability  (J)  for  all  avifauna,  transects  during 
sample  neriod  p,  February  1975>  for  RBOoP 


CO 

1 

I 

cr> 

OJ 

cr> 


Transect 

Humber 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
1 1 
12 

13 

14 
13 


Vegetation.  Tyne  

Bottomland  meadow 

Sagebrush 

Rabbitbrush 

Piny  on-  juniper /mixed,  brush 
Mixed  brush 

Pinyon- juniper/ sagebrush 

Up  1  and  m  e  ad  o w 

Grease wood-sage b rush 

Pinyon- juniper  (south  slope 

Pinyon- juniper  (north  slope 

Sagebrush 

Mixed  brush 

Douglas  fir 

Aspen 

Hi Parian 


n* 

S(H') 

var  ( II ' ) 

II*  (max) 

1  .739 

1.589 

0.017 

1.946 

0.000 

— 

— 

— 

0.428 

0.399 

0.021 

1.099 

0.000 

— 

— 

-• 

0.000 

0.000 

0.000 

0.000 

0.000 

— 

— 

— 

0.000 

— 

— 

— 

0.000 

— 

— 

— 

0.000 

— 

— 

— 

1.118 

1.103 

0.003 

1  .386 

0.000 

— 

— 

— 

1  .047 

1  .040 

0.001 

1  .099 

1  .322 

1  .316 

0.001 

1 .609 

0.224 

0.194 

0.025 

0.693 

0 . 000 

0.000 

0.000 

0.000 

J 


0.894 


0.390 


0.807 


0.953 

0.821 

0.323 


Insufficient  data,  for  computation 
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Table  3-7-249  Shannon-Weiner  diversity  indices  (IiT)»  "unbiased,  estimates  of  H* 

(S  ( II 1 ) ) .  variance  of  H*  (var  (PI’)),  maximum  expected,  value  of  HT 
(IM  (max) ) ,  and  equitability  (J)  ior  all  avifauna  transects  during 
sample  period  4,  April  1975,  for  11B0SP 


Transect 

ITumber 

Vegetation  Tyne 

H' 

3  (II' ) 

var(H’ ) 

H* (max) 

J 

1 

Bo 1 1 omland.  mead ow 

1  .621 

1.545 

0.007 

1  .792 

0.905 

2 

Sagebrush 

0.000 

0.000 

0.000 

0.000 

- 

5 

Rabbi thrush 

0.451 

0.416 

0.025 

0.695 

.0.650 

4 

Pinyon-  juniper/ mixed,  brush 

0.000 

— 

- 

- 

- 

5 

Mixed  brush 

0.000 

— 

— 

- 

— 

r 

0 

Pinyon-  juniper/ sagebrush. 

0.000 

— 

— 

- 

- 

7 

1 

U p  1  an  d  m  o  a.d  o  w 

0.000 

0.000 

0.000 

0.000 

— 

8 

G-r  o  as  c  wo  o  d  -  s  ag  ebr  us  h 

1 .018 

1  .015 

0.001 

1.386 

0.754 

9 

Pinyon- juniper  (south,  slope) 

0.609 

0.595 

0.063 

1 .386 

0.497 

10 

Pinyon- juniper  (north  slope) 

0.000 

— 

— 

- 

- 

1 1 

Sagebrush 

0.000 

— 

- 

— 

— 

12 

Mixed  brush. 

0.549 

0.542 

0.006 

0.693 

0.505 

15 

Douglas  fir 

1  .151 

1.114 

0.004 

1.586 

0.815 

14 

As  non 

1  .515 

1  .294 

0 . 004 

1  .792 

0.754 

15 

Riparian 

1 . 760 

1  .744 

0.002 

2.775 

0.655 

Insufficient  data  for  computation 


Table  3-7-250 


Shannon-V/e iner  diversity  indices  (II* ), 
h'](IIT)).  variance  of  II*  (van  (II*)),  max 
(II*  (max)),  and  equitability  (J)  or  all 
s  am  p  1  c  i  p  o  r  i  o  d  0 ,  Ju  n.  c  1  975  ,  f  o  r  J  i  BO  0  'I  ’ 


unbiased.  estimates 
imum  expected  value 
avifauna  transects 


of  H» 
of  H* 
durin 


or 

V.  J 


00 

t 

"J 

I 

cn 

CO 

oo 


Transect 

M(ll’) 

var ( 1  f ' ) 

T  lumber 

Veyc  tat  i.  on  Tyne 

11* 

IF’  (max) 

J 

1 

Bo  1 t  o in  1  an c  1  rn o a.r  1  o xi 

8 .419 

8.378 

0 . 009 

3 . 04  9 

0.793 

O 

8>  aye  brush 

1  . 84  9 

1.811 

0 . 006 

1  . 386 

0.901 

3 

Rabbi t brush 

1.011 

0.907 

0.010 

1  .798 

0.964 

4 

Pinyon-;ju n.i.po  r/ mixed  brush. 

1  .  904 

1.991 

0.007 

1  .  91 6 

0.819 

5 

Mixed  b rush 

1.197 

1  . 1  8  1 

0.01  1 

1.609 

0.719 

6 

Pinyon-  ,jun  ipor/saycb  rush. 

8 . 04  8 

8 . 01  1 

0 . 003 

8.398 

0.891 

7 

13  Ml  and  mea.d  ov; 

1 . 662 

1  .616 

0.009 

1 .946 

0.854 

8 

C  reasev/ood  -sayob  rush 

1  .498 

1  .478 

0 . 004 

8.4  89 

0.603 

9 

Pinyon- juniper  (south  slope) 

8 . 004 

8 . 04  1 

0 . 004 

8 . 4  89 

0.839 

10 

Piny on- juniper  (north  slope) 

1  . 606 

1  . 660 

0.007 

8.965 

0.657 

1  1 

Bay eh  rush 

1  .391 

1  .380 

0.006  ■ 

1.916 

0.691 

18 

Mixed  brush 

1  .999 

1 .930 

0.003 

8 . 079 

0.748 

13 

Bouylas  rir 

8.470 

8.4  49 

0.001 

8.965 

0.963 

14 

As  pen 

8.4  80 

8.398 

0.008 

8.833 

0.857 

19 

Riparian 

1  .081 

1  .909 

0.008 

8 . 94  4 

0.698 

Table  3-7-251  Shannon 


-Weiner  diversity  indices  (Hf),  unbiased  estimates  of  H' 
iWmu  variance  of  HT"  (var  (IIT ) ) ,  maximum  expected  value  of  H 
H'(maxh,  and  cguitability  (J)  for  all  avifauna  transects  during 

am  ole  6,  Octooer  1 975  »  for 


RBOSP 


OJ 

i 

i 

erv 

co 

CD 


Transect 

Humber 


1 

o 


0 

4 

5 

6 

7 

8 

9 

10 
1  1 
12 

13 

14 

15 


V e a e t at ion  Type 


Bottomland  meadow 
Same brush 
Rabbi thrush 

Pinyon- juniper/ mixed  brush 
Ilixed  brush 

Pinyon  -  juniper/ s  agebrush. 

Up  1  an. d  me  ad  ov 
Or  c  a  s  c  wo  o  d  -  s  ay  e  brus  h 
Pinyon— juniper  (south  slope) 
Pinyon- juniper  (north,  slope) 
Sagebrush. 

Uixed  brush 
Douglas  fir 
Aspen 
Riparian 


1 .192 
0.745 
1  . 64  8 
1  .  538 
0.9-H 
1  .353 
0 . 000 
1  . 709 
0.349 
0.654 
1  .306 
0.100 
1  .352 
1.145 
1  .031 


1.127 
0.718 
1 .628 
1  .477 
0.918 
1  .322 
0.000 
1  .756 
0.335 
0.637 
1 .278 
0.095 
1  .312 
1.108 
1  .017 


0.01  1 
0.016 
0 . 004 
0.01  1 
0 . 008 
0 . 008 
0.000 
0.005 
0.012 
0.007 
0.006 
0.003 
0.012 
0.014 
0.004 


1  .386 


1  .099 
2.079 
1.946 
1 . 386 
1  . 94  6 
0.000 
2.303 
0.693 
1  .792 
2.079 
0.693 
1 . 94  6 
1.609 
1.946 


0.860 

0.678 

0.793 

0.790 

0.679 

0.697 

0.777 

0.503 

0.365 

0.628 

0.144 

0.695 

0.712 

0.530 


* 

Insufficient  data  for  computation 
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E.  Winter  Track  Counts 


1.  Objectives  -  Once  each  winter,  snow  track  counts  are  made  to 
provide  information  on  the  distribution,  relative  abundance  and  habitat 
preference  of  big  game,  lagomorph,  predator  and  small  mammal  species. 

2.  Methods 

a.  Data  Collection  -  Transects  270  m  (885.6  ft)  in  length  are 
established  along  one  line  of  stations  of  the  small  mammal  live-trapping 
grids  in  each  of  the  major  vegetation  types  (Figure  3-7-27).  Line  A  of 
the  small  grids  (Figure  3-7-25)  and  line  F  of  the  larger  grids  (Figures 
3-7-24  and  3-7-26)  are  used  for  this  purpose.  All  existing  tracks  are 
obliterated  from  each  transect  at  a  known  date  and  time,  either  by  a  new 
snowfall  or  by  sweeping  tracks  from  the  transect,  leaving  a  cleared  path  at 
least  1.2  m  (4  ft)  wide.  No  sooner  than  22  hours  after  old  tracks  have 
been  cleared  are  new  tracks  identified  and  the  number  of  crossings  of  each 
track  type  counted  and  recorded,  along  with  the  date  and  time  the  transect 
is  surveyed,  on  field  data  form  (Figure  3-7-68).  Not  more  than  50  hours 
will  elapse  after  the  old  tracks  are  cleared.  Ideally',  track  counts  are 
made  in  this  way  at  least  twice  during  each  sampling  period,  but  only  those 
transects  surveyed  on  the  same  day  are  used  for  later  interpretation. 
Transects  are  also  discounted  if  wind  and  new  snow  interfere  with  accurate 
identification  and  counting  of  tracks. 

b.  Data  Analysis  -  In  order  to  compensate  for  different  exposure 
times  on  different  transects,  an  index  of  relative  abundance  was  calculated 
’  y  the  following  formula: 

_  24T 
1  ~  E 

Vj,  y*  p  • 

l  -  Index  of  relative  abundance 

T  =  Total  number  of  tracks,  each  species,  each  transect 
E  =  Number  of  hours  of  exposure,  each  transect 


3.  Data  Summary  -  Winter  track  counts  were  made  on  eight  transects  in  £ 

seven  vegetation  types  between  February  13  and  February  21,  1975.  Due  to 
adverse  weather  conditions  and  inaccessible  transect  sites,  certain  days  afford¬ 
ed  incomplete  results.  The  best  results  were  obtained  on  February  16  and  19, 
when  all  eight  transects  were  surveyed  and  snow  and  wind  did  not  interfere. 
Therefore,  the  data  from  these  two  days  will  be  used  exclusively  for  inter¬ 
pretation. 

Tracks  of  at  least  seven  animal  species  (several  were  identified  only  to  genus), 
were  identified  on  the  eight  transects  on  February  16  and  19.  The  results  for 
each  transect  are  summarized  in  Table  3-7-254,  which  combined  the  data  from  the  two 
days.  Indices  of  relative  abundance  for  each  transect  are  given  in  Table  3-7-255. 

Mule  deer  tracks  were  encountered  on  four  of  the  eight  transects,  with  most 
occurring  in  a  north-facing  pinyon-juniper  vegetation  type.  Cottontail  tracks 
occurred  on  four  transects  and  were  most  abundant  in  both  greasewood-sage  and 
south-facing  pinyon-juniper.  Only  one  chipmunk  ( Eutami as  sp.)  was  recorded, 
that  being  in  south-facing  pinyon-juniper  habitat.  Mice  and  voles  (Peromyscus_  % 
sp.,  and  Microtus  sp.)  occurred  on  four  of  the  transects  and  in  a  variety  of 
habitat  types.  Coyote  (Canis  latrans)  tracks  were  recorded  on  four  transects 
and  were  most  abundant  in  the  bottomland  meadow.  Two  sets  of  bobcat  (Lyrvx 
rufus)  tracks  were  observed  side  by  side  in  south-facing  pinyon-juniper. 

Weasels  (Mustela  sp.)  occurred  in  rabbitbrush  and  mixed  brush  vegetation 
types.  The  three  transects  above  7,200  ft  (sagebrush,  mixed  brush,  and  up¬ 
land  meadow)  had  the  lowest  total  numbers  of  track  crossings. 

The  high  track  count  of  mule  deer  on  Transect  C  would  seem  to  indicate  a  pre¬ 
ference  for  pinyon-juniper;  however,  none  were  encountered  on  Transect  B,  also 
pinyon-juniper.  This  extreme  difference  between  track  occurrences  may  be 
explained  by  differences  between  the  two  sites.  Transect  B  is  on  a  steep, 
south-facing  slope  while  Transect  C  is  on  a  more  gentle,  north-facing  slope. 

Near  Transect  B  ('150  m)  and  running  parallel  to  it  was  a  heavily  used  road, 
while  the  road  rrear  Transect  C  was  unplowed. 
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4.  Discussion 


Track  count  data  show  the  greatest  number  of  tracks  were  left  by  mule  deer, 
cottontails  and  coyotes.  Direct  comparison  of  the  numbers  of  tracks  left 
by  one  species  in  comparison  to  those  left  by  a  different  species  may  not 
yield  valid  conclusions  about  the  relative  abundance  of  the  two.  Track  counts 
may  be  more  accurately  termed  "use  indices"  since  they  are  best  used  to  indicate 
relative  use  of  the  different  vegetation  types  by  each  species. 

Adjusted  track  counts  shown  in  Table  3-7-255  suggest  that  during  the  sample 
period  mule  deer  favored  the  pinyon- juniper  (north  slope)  vegetation  type 
by  a  wide  margin  over  all  other  types.  Rabbitbrush,  a  bottomland  site  ad¬ 
jacent  to  pinyon-juniper  (north  slope),  showed  the  second  highest  number  of 
track  crossings,  a  possible  indication  of  nighttime  foraging  on  bottomland 

shrubs . 

The  predominance  of  cottontail  tracks  on  the  pinyon-juniper  (south  slope) 
a  and  greasewood/sagebrusn  transects,  despite  low  coyote  tracks,  may  be  an  men- 
cation  that  coyotes  find  bottomland  hunting  more  successful 
or  that  the  single  transect  in  each  type  sampled  too  small .an  area  for  too 
short  a  time  to  record  the  movements  of  wider-ranging  animals  such  as  coyotes. 

The  high  adjusted  track  counts  for  coyotes  in  bottomland  meadow  indicated 
that  prey  abundance  in  that  type,  even  though  largely  under  the  snow,  has 
attracted  coyotes  to  hunt  the  meadow  extensively.  Similarly,  the  high  track 
count  index  for  mule  deer  in  north  slope  pinyon-juniper  reflects  their 
probable  use  of  this  stand  for  shelter  during  the  sample  period. 

Comparisons  between  species  in  a  given  vegetation  type  are  complicated  by 
species'  differences  in  behavior  and  foraging  patterns.  Mice  and,  especially, 
voles  may  travel  under  the  snow  surface,  whi le  the  larger  mammals  must  leave 
visible  tracks  if  they  move  through  an  area.  In  addition,  the  larger  mammals 
such  as  deer  and  coyotes  might  be  expected  to  range  farther  than  mice,  voles, 
and  cottontails  which  have  a  much  more  restricted  range.  Thus,  the  smaller 
Q  species  might  be  expected  to  cross  a  given  track  count  transect  more  fre- 
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quently  during  their  normal  foraging  within  more  restricted  areas.  An 

exception  to  this  might  be  the  short  cycle,  zig-zag  hunting  patterns  of  a  % 

coyote.  December  1974  small  mammal  live-trapping  data  showing  abundant 

mouse  and  vole  populations  in  the  bottomland  meadow  support  the  possibility 

that  hunting  coyotes  accounted  for  the  large  number  of  coyote  tracks  recorded 

at  that  site. 


% 
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Figure  and  Tables  for  the 
Winter  Track  Counts  Section 


WINTER  TRACK  COUNT  FIELD  DATA  SHEET 


Date/Tinic _ _  Transect  Narae/Nunber _ 

Snow  Condition _ _ ___ _ 

Date/Time  of  Last  Snow  or  Erasure _  Project _  Observer 


Species 

Number  of 
•Crossings 

Total 
Number  of 
Crossings 

* 

Additional  Notes 

• 

• 

- 

• 

• 

• 

1 

>• 

* 

Track  pattern,  measurements,  etc. 


062/060175 

ecology  consultants,  Inc, 


Figure  3-7-68.  Winter  track  count  field  data  sheet  for  RBOSP 
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Table  3-7-  254 

TOTAL  NUMBER  OF  TRACK  CROSSINGS  OF  EACH  SPECIES  OBSERVED  ON  WINTER  TRACK  COUNT  TRANSECTS 
,U  FOR  RBOSP,  FEBRUARY  16  AND  19,  1975  _ 


Vegetation  Type/Transect  Number 


Pinyon-Juniper 

South  North 

Slope  Slope 

B  C 


Bottom¬ 

land 

Meadow 

1 


Rabbi t- 
Brush 
3 


Greasewood/  Sage-  Mixed  Upland 

Saqebrush  Brush  Brush  Meadow 

A  D  5  7  Totals 


172 

40 

1 


Mule  deer 

(Odocoileus  hemionus) 

0 

149 

0 

19 

0 

3 

1 

0 

Cottontai 1 
(Sylvilagus  sp.) 

15  • 

2 

0 

2 

21 

0 

0 

0 

Chi pmunk 
(Eutamias  sp.) 

1 

0 

0 

0 

9 

0 

0 

0 

Mouse,  Vole 
(Peromyscus  sp. 

Microtus  sp.) 

4 

0 

4 

9 

0 

0 

0 

2 

Coyote 

(Canis  latrans) 

0 

0 

30  • 

1 

1 

0 

0 

4 

Bobcat 
(Lynx  rufus) 

2 

0 

0 

0 

0 

0 

0 

0 

Weasel 

(Mustela  sp.) 

0 

0 

0  . 

2 

0 

0 

1 

0 

TOTALS 

22 

151 

34 

33 

22 

3 

2 

6 

Total  number  of  hours 
each  transect  was  exposed 
for  tracks 

88.5 

76.5 

74.0 

75.0 

75.0 

96.5 

76.5 

99 

19 

36 

2 

3 

273 


(two  counts) 


zpy-z-e 


Table  3-7-255 

RELATIVE  NUMBER  OF  TRACK  CROSSINGS  *  OBTAINED  FROM  WINTER  TRACK  COUNTS  FOR  EACH  SPECIES 

ON  EACH  TRANSECT,  FOR  RBOSP,  FEBRUARY  16  AND  19,  1975 


Vegetation 

Type/Transect  Number 

Species 

Pinyon- 

South 

Slope 

B 

-Juniper 

North 

Slope 

C 

Bottom¬ 

land 

Meadow 

1 

Rabbit¬ 

brush 

3 

Greasewood/ 

Sagebrush 

A 

Sage¬ 

brush 

D 

Mixed 

Brush 

5 

Upland 

Meadow 

7 

Totals 

Mule  deer 

(Cdocoileus  hemionus) 

0.00 

46.75 

0.00 

6.08 

0.00 

0.74 

0.32 

0.00 

53.89 

Cottontail 
(Sylvilagus  sp.) 

4.07 

0.62 

0.00 

0.64 

6.72 

0.00 

0.00 

0.00 

12.05 

Chi pmunk 
(Eutamias  sp.) 

0.27 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.27 

Mouse,  Vole 

(Peromyscus  sp. 

Microtus  sp.) 

1.08 

0.00 

1.28 

2.88 

0.00 

0.00 

0.00 

0.48 

5.72 

Coyote 

(Cam's  latrans) 

0.00 

0.00 

9.72 

0.32 

0.32 

0.00 

0.00 

0.86 

11.22 

Bobcat 
(Lynx  rufus) 

0.54 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.54 

Weasel 

(Mustela  sp.) 

0.00 

0.00 

0.00 

0.64 

0.00 

0.00 

0.32 

0.00 

0.96 

TOTALS 

5.96 

47.37 

11.00 

10.56 

7.04 

0.74 

0.64 

1.34 

84.65 

Total  number  of 
species 

4 

2 

2 

5 

2 

1 

2 

2 

7 

Corrected  to  24  hr  exposure  time  (see  b.  Data  Analysis) 


F.  Reptiles  and  Amphibians 


1.  Objectives  -  The  purpose  of  the  reptile  and  amphibian  sampling  program 
is  to  determine  habitat  preference,  distribution  and,  when  possible,  abundance 
of  species  of  reptiles  and  amphibians  occurring  on  and  near  Tract  C-a. 

2.  Methods  -  Line  transect  methods  are  employed  to  sample  reptiles  and 
amphibians  in  all  major  habitat  types  on  and  near  Tract  C-a.  Ten  transects, 
each  approximately  1,000  m  (3,820  ft)  in  length,  are  surveyed  once  during  June 
and  August  1975  and  1976  by  two  observers  walking  far  enough  apart  to  preclude 
duplicate  observations.  Five  transects  are  permanently  located,  one  in  each  of 
the  five  major  vegetation  types  (pinyon-juniper  on  north  and  south-facing  slopes, 
sagebrush,  greasewood/sagebrush,  and  mixed  brush).  Non-permanent  transects  are 
relocated  during  each  sampling  period  to  ensure  that  all  vegetation  types  are  sampled 
at  least  once  during  the  two-year  period.  Species,  numbers,  microhabitat  type, 

sex  and  age  class  (when  possible),  various  environmental  parameters  and  other 
data  are  recorded  on  a  standard  field  data  sheet  (Figure  3-7-69  ). 

Information  regarding  nocturnally  active  amphibian  species  is  gathered  oppor¬ 
tunistically  by  ECI  field  personnel.  Two  nights  during  May  and  June  1975  and 
1976  are  devoted  to  sampling  potential  amphibian  breeding  sites  (ponds)  on  and 
near  Tract  C-a.  Species,  numbers,  habitat  description,  and  sex  and  age  class  are 
recorded  on  a  standard  field  data  sheet  (Figure  3-7-70  ). 

The  first  individual  of  each  species  encountered  in  the  area  is  killed  by  an 
injection  of  phenobarbi tal  and  prepared  as  a  voucher  specimen. 

3.  Data  Sumnary  -  The  reptile  and  amphibian  species  encountered  during  all 
investigations  to  date  are  listed  in  Table  3-7-256. 

a.  Line  Transects  -  Herpetofauna  line  transect  surveys  v/ere  conducted 
twice  during  the  past  year  (June  and  August  1975).  Five  permanent  transects 
located  within  the  major  vegetation  types  were  flagged  and  surveyed  during  both 
sampling  periods.  In  addition  to  these  permanently  located  transects, 


non-permanent  transects  located  within  selected  habitats  were  surveyed  during  ^ 
each  sampling  period.  Thus,  data  were  collected  from  15  locations,  with  5  of 
these  locations  being  sampled  twice.  All  sampling  locations  are  shown  in 

Figure  3-7-71. 

Results  (the  number  of  individuals  of  each  species  encountered  during  each 
transect  survey)  are  given  in  Table  3-7-257.  Because  of  equal  sampling 
intensities  at  each  location  (two  observers  walking  1,000  m),  results  for 
each  sampling  site  are  directly  comparable.  It  is  important  to  note  that 
adjustments  were  not  made  in  the  results  to  compensate  for  existing  differences 
in  relative  detectability  of  lizards  at  different  locations.  Therefore, 
abundances  indicated  in  open  areas  (pinyon-juniper)  may  be  disproportionately 
higher  than  was  indicated  for  areas  with  heavy  underbrush  (e.g.,  mixed 
brush),  because  lizards  are  easier  to  detect  in  open  areas. 

During  both  sampling  periods,  a  total  of  five  reptile  species  was  encountered 
on  9  out  of  20  transect  surveys.  These  five  species  were  recorded  at  six 
different  locations  within  three  major  vegetation  types  (pinyon-juniper,  £ 

sagebrush,  and  riparian)  at  elevations  ranging  from  6,300  to  7,300  ft,  and 
with  varying  slope  aspects.  Reptiles  were  not  recorded  on  the  remaining  11 
transect  surveys.  The  vegetation  types  surveyed  in  which  reptiles  were  not 
observed  included  mixed  brush  (three  surveys  at  elevations  from  7,300  ft  to 
7,600  ft  and  on  southeast  and  north-facing  slopes),  greasewood/sagebrush 
(one  survey  at  an  elevation  of  6,400  ft  and  flat),  bottomland  meadow  (one 
survey  at  an  elevation  of  6,300  ft  and  flat),  rabbitbrush  (one  survey  at  an 
elevation  of  6,700  ft  and  flat),  shadscale  (one  survey  at  an  elevation  of 
6,400  ft  and  on  a  south-facing  slope),  and  upland  meadow  (one  survey  at  an 

elevation  of  8,000  ft  and  flat). 

The  greatest  abundance  of  reptiles  was  observed  on  transects  located  in 
pinyon-juniper;  57  of  the  total  61  reptile  encounters  were  recorded  on  transects 
in  this  vegetation  type.  The  greatest  diversity  of  reptile  species  was  observed 
on  a  transect  in  the  pinyon-juniper/sagebrush  vegetation  type  (elevation  6,300  ft; 
slope-south-facing),  where  there  were  steep  sandstone  outcroppings  (Transect  6-NP). 
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The  most  frequently  encountered  species  on  the  herpetofauna  transects  (50  out 
of  61  total  encounters)  was  the  sagebrush  lizard  (Sceloperus  graciosus).  This 
is  one  of  the  widest  ranging  and  most  abundant  lizard  species  in  North  America 
(Tinkle,  1973)  and  is  known  to  be  mostly  ground-dwelling,  occurring  in  open 
areas  with  scattered  bushes  (Stebbins,  1966).  In  the  study  area,  the  pinyon- 
juniper  vegetation  type  seems  to  provide  the  preferred  habitat  of  the  sage¬ 
brush  lizard,  with  open  ground  as  well  as  scattered  brushes  and  deadfall  under 
which  these  lizards  seek  shelter.  Sagebrush  lizards  were  recorded  on  all  but  . 
one  of  the  seven  surveys  within  pinyon- juniper  stands.  Abundance  of  this 
lizard  species  was  greatest  on  Transect  6-NP  where  there  were  steep  sandstone 
outcroppings  as  well  as  bushes  and  deadfall  (Table  3-7-257 ). 

The  short-horned  lizard  (Phrynosoma  douglassi)  is  a  wide-ranging  ground-dwelling 
lizard  that  inhabits  a  variety  of  habitat  types  in  western  North  America 
(Stebbins,  1954).  This  species  was  frequently  encountered  in  the  study  area 
but  nowhere  appeared  as  abundant  as  the  sagebrush  lizard.  Four  short-horned 
lizards  were  recorded  during  three  transect  surveys  in  two  vegetation  types: 

0  pinyon-juniper  (6,900  ft/north-facing  slope)  and  sagebrush  (7,300  Tt/northwest- 

facing  slope).  Opportunistic  sighting  records  have  documented  the  presence  of 
this  species  in  mixed  brush  and  upland  meadow  habitats -as  well.  The  short-horned 
lizard  has  also  been  observed  on  Cathedral  Bluffs  at  an  elevation  of  8,400  ft. 


Two  eastern  fence  lizards  (Sceloperus  unduUtuQ  and  four  tree  lizards  (Urosaurus 
ornatus)  were  recorded  along  Transect  6-NP  surveyed  in  the  pinyon-juniper  vege¬ 
tation  type  beneath  steep  south-facing  sandstone  outcroppings.  The  eastern 
fence  lizard  is  similar  in  appearance  to  the  sagebrush  lizard  with  which  it  may 
coexist,  but  it  remains  ecologically  distinct  in  its  microhabitat  selection, 
foraging  strategies  and  diet  preferences.  The  eastern  fence  lizard  is  more 
often  found  perched  on  elevated  structures  such  as  rocks  than  is  the  predominantly 
ground-dwelling  sagebrush  lizard  (Turner,  1974).  The  tree  lizard  climbs  more 
frequently  than  either  of  the  two  Sceloperus  species.  Neither  the  tree  lizard 
nor  the  eastern  fence  lizard  were  commonly  observed  within  the  study  area. 


The  only  snake  species  encountered  in  the  study  area  during  the  past  year  was 
the  western  terrestrial  garter  snake  (Thamnophis,  ejegans. ) .  This  species  occurs 
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in  a  wide  variety  of  habitats,  ranging  from  damp  environments  near  water  to  dry 
areas  far  from  water  (Stebbins,  1966).  The  subspecies  which  occurs  in  the  study  • 

area  is  commonly  found  in  mesic  environments  near  streams  and  ponds  (Stebbins, 

1954).  During  herpetofauna  transect  surveys,  the  western  terrestrial  garter 
snake  was  observed  only  once.  This  sighting  was  in  August  on  a  transect  paralleling 
a  perennial  stream  into  which  the  snake  retreated  when  approached.  Opportunistic 
sightings  (five  to  date)  have  documented  this  snake  species  in  upland  sagebrush  far 

from  water,  as  well  as  in  bottomland  habitats  where  there  is  nearby  standing 
or  running  water.  It  is  not  a  species  that  is  commonly  observed  in  the  study 

area. 

b.  Amphibian  Breeding  Sites  -  Potential  amphibian  breeding  sites  were 
visited  on  two  nights  in  May  and  on  two  nights  in  June  1975.  Three  amphibian 
species  were  observed  or  heard  calling  at  two  locations^  Stake  Springs  pond 
and  a  small  impoundment  in  Corral  Gulch.  These  locations  are  shown  in  Figure 

>7-71  . 

The  chorus  frog  (Pseudacris  trlseriata)  is  a  small  but  vociferous  frog  that  is 
commonly  found  during  the  breeding  season  in  the  vegetation  beside  shallow  ponds 
and  slow  moving  streams.  This  species  was  encountered  at. both  impoundments 
surveyed,  but  no  more  than  five  individuals  were  ever  heard  calling  at  one  time 
on  any  of  the  nights  when  the  ponds  were  visited.  A  few  Great  Basin  spadefoots 
(Scaphiopus  intermontanus)  were  heard  calling  one  night  in  May  at  the  Stake 
Springs  pond.  This  toad-like  anuran  is  well  adapted  to  arid  regions,  where  it 
burrows  into  the  ground  during  dry  weather  and  emerges  to  breed  in  permanent 
or  semi -permanent  water  following  spring  and  summer  rains  (Stebbins,  1966). 

The  tiger  salamander  (Ambystoma  tigrinum)  was  observed  both  months  in  the  Stake 
Springs  pond,  most  often  in  its  larval,  rather  than  adult,  stage.  The  tiger 
salamander  is  also  a  species  that  is  tolerant  to  the  stressful  conditions  of 
arid  as  well  as  cold  regions,  and  may  or  may  not  remain  in  the  larval  stage  to 

breed. 

4.  Discussion  -  Five  reptile  species  were  encountered  on  20  herpetofauna 
line  transect  surveys  conducted  during  June  and  August  1975.  The  sagebrush 
lizard  appears  to  bfe  the  most  abundant  reptile  species  in  the  study  area,  50  ^ 
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these  lizards  were  observed  or  captured  on  six  surveys  at  four  different 
locations.  The  other  reptile  species  encountered,  but  in  fewer  numbers  were 
the  eastern  fence  lizard,  tree  lizard,  short-horned  lizard  and  western  terrestrial 
garter  snake.  Greatest  abundances  of  lizards  were  observed  on  transects  within 

the  pinyon-juniper  vegetation  type. 

High  species  diversity  is  characterized  by  a  large  number  of  species  occurring 
in  a  given  area  in  approximately  equal  numbers  (Pianka,  1967).  In  the  Piceance 
Basin  in  general,  and  in  Tract  C-a  study  areas  in  particular,  the  diversity 
of  reptile  species  appears  low  in  comparison  to  that  observed  In  surrounding 
areas  (Thorne  Ecological  Institute,  1973  and  Smith,  Maslin,  and  Brown 
This  may  be  because  the  spatial  heterogeneity  (microhabitat  diversity),  an 
important  factor  in  determining  lizard  species  diversity  (Pianka,  19  ),  is 

low  in  the  area.  The  microhabitat  diversity  appeared  high  on  Transect  - 
where  there  were  abundant  high  rock  crevices  as  well  as  low-lying  bushes  an 
deadfall  Correspondingly,  there  was  the  greatest  abundance  (22  encounters 
and  diversity  (three  species)  of  lizard  species  at  this  site  in  comparison  o 

-Lein  there  were  «.  —  <1*  «  «'» 

only  one  species  (six  surveys)  or  encounters  with  only  two  species  (one  survey). 
Habitats  such  as  that  found  at  Transect  6-NP  are  rare  in  the _ study  area. 

Three  amphibian  species,  the  chorus  frog.  Great  Basin  spadefoot,  and  tiger  sala¬ 
mander  were  encountered  at  two  breeding  ponds  during  May  and  June  19 
Tract  C-a  study  area  appears  to  have  very  few  habitats  suitable  to  breeding 
populations  of  amphibians,  and  abundance  and  species  diversity  for  t  is  group 
'  appears  low  in  the  few  places  where  amphibians  do  occur.  This  is  probably 
due  in  part  to  the  temperature  extremes  and  arid  conditions  of  the  area. 
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11ERPET0FAUNA  TRANSECT  FIELD  DATA  SHEET 
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Figure  3-7-69 
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AMPHIBIAN  COLLECTION  SHEET 
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Figure  3-7-70 
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Table  3-7-  256 

SPECIES  OF  AMPHIBIANS  AND  REPTILES  ENCOUNTERED  TO  DATE 
IN  THE  VICINITY  OF  TRACT  C-a  FOR  RBOSP* 


CLASS 

FAMILY 

Species 

Common  Name 

AMPHIBIA 

AMBYSTOMIDAE 

Ambystoma  tigrinum 

Tiger  salamander 

PELOBATIDAE 

Scaphiopus  intermontanus 

Great  Basin  spadefoot 

HYLIDAE 

Pseudacris  triseriata 

Chorus  frog 

REPTILIA 

IGUANIDAE 

Sceloperus  undulatus 

Eastern  fence  lizard 

Sceloperus  qraciosus 

Sagebrush  lizard 

1  Iv'Ar  rn  iv»i  ir  AV'nsfuc 

Ui  Ujuui  U  o  kj  t  iiu  uwj 

Tree  lizard 

Phr.ynosoma  douglassi 

Short-horned  lizard 

COLUBRIDAE 

Thamnophis  elegans 

Western  terrestrial  garter  snake 

* 


The  following  authority  was  used  for  amphibian  and  reptile 

Stebbins,  R.C.  1966.  A  field  guide  to  western  reptiles  and 
Mifflin  Co.,  Boston.  279  pages. 


nomenclature : 
amphibians.  Houghton 
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Table  3-7-257 


HERPETOFAUNA  TRANSECT  RESULTS  FROM  DATA 

COLLECTED  DURING  JUNE  AND 

AUGUST,  1975 

-  FOR  RBOSP 

‘ransect 

Number 

Sampl ing 
Month 
(1975) 

Vegetation  Type 
(Slope  Aspect/Elevation) 

Seel operus 
qraciosus 

Soeloperus 

undul atus 

Urosaurus 

ornatus 

Phrynosoma 

dougl assi 

Thamnophis 

eleqans 

1-P 

June 

Greasewood/Sagebrush 
(Flat/6400  ft) 

0 

0 

0 

0 

0 

1-P 

August 

Greasewood/Sagebrush 
(Flat/6400  ft) 

0 

0 

0 

0 

0 

2-P 

June 

Pinyon-duniper 
(South/6900  ft) 

9 

0 

0 

0 

0 

2-P 

August 

Pi nyon-Juniper 
(South/6900  ft) 

9 

0 

0 

0 

0 

3-P 

June 

Pinyon-Juni per 
(North/6900  ft) 

3 

0 

0 

1 

0 

3-P 

August 

Pinyon-Juni per 
(North/6900  ft) 

7 

0 

0 

0 

0 

4-P 

June 

Upland  Sagebrush 
(Northwest/7300  ft) 

0 

0 

0 

1 

0 

4-P 

August 

Upland  Sagebrush 
(Northwest/7300  ft) 

0 

0 

0 

2 

0 

5-P 

June 

Mixed  Brush 
(North/7300  ft) 

0 

0 

% 

0 

0 

0 

5-P 

August 

Mixed  Brush 
(North/7300  ft) 

0 

0 

0 

0 

0 

6-NP 

June 

Pi nyon- Juni per/Sagebrush 
(South/6300  ft) 

16 

2 

4 

0 

0 
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# 

B 

f 

Table  3-7-257 

(CONTINUED) 

Transect 

Number 

Samp! ing 
Month 
(1975) 

Vegetation  Type 
(Slope  Aspect/Elevation) 

Sceloperus 

qraciosus 

Sceloperus 

undulatus 

Urosaurus 

ornatus 

Phrynosoma 

douglassi 

Thamnophi  s 

elegans 

7-NP 

June 

Bottomland  Meadow 
(Flat/6300  ft) 

0 

0 

0 

0 

0 

8-NP 

June 

Upland  Sagebrush 
(Flat/6600  ft) 

0 

0 

0 

0 

0 

9-NP 

June 

Rabbitbrush 
(Flat/6700  ft) 

0 

0 

0 

0 

0 

10-NP 

June 

Shadscal e/Sagebrush 
(South/6400  ft) 

0 

0 

0 

0 

0 

11-NP 

August 

Pi nyon- Juniper/Sagebrush 
(Flat/6600  ft) 

6 

0 

0 

0 

'0 

12-NP 

August 

Upland  Meadow 
(Flat/8000  ft) 

0 

0 

0 

0 

0 

13-NP 

August 

Mixed  Brush 
(Southeast/7600  ft) 

0 

0 

0 

0 

0 

14-NP 

August 

Pi nyon-Juni per/Mixed  Brush 
(North/7200  ft)  0 

0 

0 

0 

0 

15-NP 

August 

Riparian 
(Flat/7000  ft) 

0 

0 

% 

0 

0 

1 

TOTALS 

50 

2 

4 

4 

1 

G.  Invertebrates 


€ 

1.  Objectives  -  The  objectives  of  the  terrestrial  invertebrate  investiga¬ 
tions  are  to  collect  and  identify  the  abundant  invertebrates  associated  with 
the  major  vegetation  types,  and  to  qualitatively  and  quantitatively  describe 
the  invertebrates  whose  hosts  are  made  up  of  the  dominant  plant  species  within 
these  habitats.  Data  serve  as  a  basis  for  determination  of  the  role  of  inver¬ 
tebrates  in  the  ecosystem  and  a  basis  for  future  comparative  studies  on  Tract 
C-a  and  the  surrounding  area. 

2.  Methods 

a.  Data  Collection  -  Field  sampling  is  scheduled  at  five  sites  during 
May,  July,  and  September  of  1975  and  1976.  The  sampling  sites  were  selected 
so  as  to  concentrate  on  the  major  vegetation  types  found  in  the  area  and  are 
located  near  small  mammal  grids  A,  B,  C,  D,  and  5  (Figure  3-7-27).  These  five 
sites  are  (1)  greasewood-sagebrush,  (2)  south-facing  pinyon-juniper, 

(3)  north-facing  pinyon-juniper,  (4)  upland  sagebrush,  and  (5)  mixed 

brush.  £ 

Various  field  sampling  techniques  are  employed  to  capture  invertebrates  in 
different  microhabitats  at  each  sampling  station,  including  pitfall.  Malaise 
trap,  sweeping,  beating,  litter  D-Vac,  and  trap  D-Vac  sampling  systems. 

Ground-dwelling  active  species  are  captured  and  their  abundance  estimated 
using  a  pitfall  grid  at  each  sample  site  (Gist  and  Crossley,  1973).  Pitfall 
captures  depend  on  the  movement  of  ground-dwelling  invertebrates  within  the 
grid;  thus,  the  fauna  of  importance  in  this  method  consist  of  those  groups 
which  do  not  fly  or  hop  and  are  essentially  confined  to  the  ground.  An  area 
10  (32.3  ft)  x  1 Om  was  completely  enclosed  with  aluminum  border  fencing  sunk  to  a  depth 
of  2  inches  in  the  soil,  leaving  a  4-inch  barrier  above-ground  to  prevent  move¬ 
ment  in  or  out  of  the  area  by  ground-crawling  species.  Twenty-five  pitfalls, 
each  consisting  of  a  0.35  1  (12  oz)  can  with  both  ends  removed,  were  spaced  as 
evenly  as  possible  within  the  enclosure.  Each  can  was  placed  in  the  ground 
with  the  top  rim  just  below  the  ground  surface.  A  cup  and  a  funnel  were  set 

I 
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inside  every  can  so  that  the  lip  of  the  funnel  was  at  ground  level  and  its  stem 
ft  led  into  the  cup  (Figure  3-7-72). 

All  pitfall  traps  are  checked  daily  for  10  days  during  each  sampling  period. 
Specimens  from  each  grid  are  combined  into  one  sample,  labeled,  and  placed  in 
a  standard  70%  alcohol-3%  glycerin  solution  daily.  Samples  are  logged  into  a 
record  book  as  collected  and  routed  to  ECI  laboratories  for  identification  and 
enumeration. 


One  Malaise  trap  as  described  by  Townes  (1972)  was  placed  at  each  of  the  five 
sampling  sites  to  capture  mobile  airborne  species.  The  trap  consists  of  a  tent 
made  of  dacron  netting  (25  meshes/inch)  which  is  open  on  two  sides  and  divided 
in  the  middle  (Figure  3-7-73). 


Invertebrates  which  fly  into  the  trap  hit  the  screen  dividing  the  trap  and 
begin  to  crawl  upward  along  the  screen  to  the  highest  point  of  the  tent  where 
they  enter  a  jar  containing  a  standard  alcohol -glycerin  solution.  A  wire 
fence  consisting  of  four  4.5-ft  posts  and  two  strands  of  No.  9  gauge  wire  was 
put  up  around  each  trap  to  prevent  interference  from  ungulates. 


The  trap  is  designed  for  flying  groups  such  as  Diptera  and  Hymenoptera,  which 
exhibit  a  characteristic  upward  crawling  movement  when  trapped.  Other  groups 
such  as  Homoptera,  Hemiptera,  and  Coleoptera  often  drop  off  the  screen  and 
escape  by  crawling  or  hopping  out.  The  Malaise  traps  are  opened  on  the  first 
day  of  sampling  and  checked  daily,  with  the  insects  being  removed  two  to  three 
times  during  the  sampling  period  of  about  10  days.  Samples  are  labeled  and 
logged  into  the  record  book  and  transported  to  the  laboratory  for  identifica¬ 
tion  and  enumeration. 

Sweep  samples  are  taken  from  the  herbaceous  stratum  at  each  site  as  well  as 
from  tall  shrubs  and  trees  at  Sites  1,  2,  and  3.  Sweeps  are  taken  with  a 
standard  net  having  a  bag  76  cm  long  and  an  opening  38  cm  in  diameter.  Because 
the  vegetation  types  are  such  that  a  regular  sweep  transect,  where  the  collector 
makes  regular  180°  frack  and  forth  motions,  cannot  be  made,  a  sweep  is  considered 
to  be  one  motion  across  the  plant  or  plants  sampled  with  100  of  these  motions 
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making  up  the  sample  from  each  site.  Tall  shrub  and  tree  samples  are  taken  in 
the  same  manner  with  50  sweeps  each  from  pinyon  pine  (Pinus  edulis)  and  juniper 
(Juniperus  osteosperma)  at  Sites  2  and  3  and  50  sweeps  from  sagebrush  (Artemisia 
tridentata)  at  Site  1.  The  purpose  of  the  sweep  Samples  is  to  provide  quali¬ 
tative  data  on  invertebrates  in  herbaceous  and  tall  tree  and  shrub  strata  not 
being  specifically  sampled  by  other  techniques.  In  the  herbaceous  stratum, 
the  samples  reveal  invertebrates  associated  with  plant  species,  not  being 
specifically  sampled  by  the  trap  D-Vac  method.  In  the  tall  shrub  and  tree 
sampling,  sweeping  and  beating  provide  a  sample  of  the  invertebrates  not 
sampled  with  other  proposed  methods.  The  upper  portions  of  these  plant  speci- 
mens  may  contain  invertebrates  which,  when  disturbed,  fly  or  cling  to  the 
vegetation;  these  are  picked  up  by  the  sweep  net.  All  sweep  samples  are 
labeled  and  placed  in  alcohol,  logged  in  the  field  log  book,  and  transported 
to  the  laboratory  for  analysis. 


’Invertebrates  which  inhabit  the  tall  shrubs  and  trees  may  also  drop  to  the 
ground  when  disturbed.  These  are  sampled  using  a  beating  cloth  which  is  a 
circular  canvas  spread  under  the  plant.  Vigorous  shaking  and  beating  of  the 
plant  causes  the  invertebrates  on  the  vegetation  to  fall  to  the  canvas  after 
which  the  resulting  litter  is  removed  and  transported  to  the  field  office  and 
placed  in  a  Berlese  funnel. 


# 


Two  beating  samples  are  taken  from  big  sagebrush  at  Site  1  and  two  each  from 
pinyon  and  juniper  at  Sites  2  and  3  during  each  sampling  period. 

Ground  litter  is  quantitatively  sampled  for  invertebrates  with  a  commercial 
vacuuming  unit  and  an  open  cylinder.  The  cylinder  is  placed  on  the  surface  and 
all  litter  and  loose  soil  is  vacuumed  from  the  area  inside.  The  sample  is  then 
placed  in  a  muslin  bag,  labeled,  recorded  in  a  log  book,  and  .transported  to  the 
field  laboratory  for  Berlese  teratement.  After  Berlese  extraction  for  60  hours, 
the  litter  is  weighed.  One  of  the  five  samples  taken  from  each  site  is  placed 
in  a  standard  alcohol -glycerin  solution  (after  Berlese  treatment  and  weighing) 
and  is  transported  back  to  the  ECI  laboratory.  This  sample  is  hand-picked 
to  determine  numbers  of  invertebrates  present  after  Berlese  extraction. 

Efficiency  is  read  as  a  percentage  equalling  the  number  of  invertebrates  collected  ^ 
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in  Berlese  treatment  divided  by  the  number  collected  in  Berlese  treatment 
plus  the  number  found  in  hand-picking  the  remains.  This  calibration  is 
performed  only  during  the  first  and  last  sampling  periods  of  each  year. 


Invertebrate  species  found  in  association  with  dominant  shrub  species  at  each 
sample  site  are  sampled  using  a  trap  and  a  commercial  vacuuming  unit.  The 
trap  consists  of  a  square  metal  frame  covered  with  No.  60  mesh  screen  and 
enclosing  an  area  of  0.5  m^  (5.4  sq  ft)  which  is  placed  over  the  plant  to  be 
sampled.  The  trap  prevents  escape  of  the  invertebrates.  Invertebrates  are 
removed  from  the  trap  by  suction.  After  the  area  has  been  vacuumed  thoroughly 
with  the  trap  in  place,  the  trap  is  removed  and  the  vacuuming  repeated.  The 
second  vacuuming  allows  the  operator  to  get  down  close  to  the  plant,  insuring 
a  more  complete  removal  of  invertebrates  and  litter.  Samples  are  left  in  D-Vac 
bags  and  transported  to  the  field  station  for  Berlese  extraction.  During 
vacuuming,  the  plant  is  visualized  as  a  sphere  and  the  diameter  estimated  to 
get  a  measure  of  numbers  per  plant  volume.  The  efficiency  of  removal  by 
vacuuming  is  calibrated  by  clipping  the  plant  and  placing  it  in  a  plastic 
bag  immediately  after  the  second  vacuuming.  The  plant  is  taken  to  the  field 
station  or  laboratory  for  inspection  of  remaining  invertebrates.  Immediately 
following  clipping,  another  brief  vacuuming  is  made  of  the  clipped  area;  this 
material  is  also  hand-sorted.  The  efficiency  calibration*,  which  consists  of 
the  number  of  invertebrates  after  Berlese  treatment  divided  by  the  number 
after  treatment  plus  the  number  left  on  the  plant,  is  done  for  one  specimen 
of  each  plant  species  sampled  at  each  site  in  May  and  September.  Plants  from 
each  species  designated  for  sampling  are  selected  in  the  field  primarily  on 
the  basis  of  workable  size  for  using  the  trap.  During  each  sampling  period, 
five  trap  samples  are  taken  from  one  or  more  dominant  shrubs  at  each  sampling 
site  as  follows: 

•  Site  1  -  rabbitbrush  (Chrysothamnus  nauseosus) 

a  Site  2  -  shadscale  (Atriplex  confertifol ia) 

a  Site  3  -  sagebrush  (Artemisia  tridentata) 

a  Site  4  -  sagebrush  (Artemisia  tridentata) 

a  Site  5  -  serviceberry  (Amelanchier  utahensis) 

snowbe rry  (Symphoricarpos  oreophil us) 

All  samples  are  placed  in  Berlese  funnels  for  separation  on  the  same  day  they 
are  taken.  Calibration  of  Berlese  and  vacuuming  efficiencies  occurs  only 
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during  the  first  and  last  sampling  period  each  year.  Hand-picking  of  Berlese 
remains  is  done  for  one  specimen  of  each  plant  species  sampled  at  each  site. 

Each  Berlese  funnel  consists  of  a  sheet  metal  cylinder  40.6  cm  long  and  35.5  cm 
in  diameter,  with  a  cone  of  equal  diameter  and  25.4  cm  long  attached  to  the  lower 
end.  A  jar  lid  is  attached  to  an  opening  at  the  apex  of  the  cone  to  which 
sample  collection  jars  partially  filled  with  a  30%  alcohol  solution  are 
attached.  Samples  are  placed  on  two  grids  set  inside  the  cylinder.  The  re¬ 
maining  open  end  of  the  cylinder  is  covered  with  a  cone  5.2  cm  high  containing 
a  light  bulb  socket  (Figure  3-7-74).  The  sample  is  placed  in  the  refrigerator 
prior  to  being  put  in  the  Berlese  to  decrease  invertebrate  activity.  It  is  then 
dumped  onto  the  grid  in  the  cylinder;  the  top  cone,  containing  an  illuminated 
60  watt  bulb,  is  then  placed  over  the  cylinder.  The  heat  from  the  bulb  causes 
the  debris  to  become  hot  and  dry,  whereupon  most  invertebrates  tend  to  move 
downward  to  escape,  eventually  falling  into  the  Berlese  preservative. 


All  samples  taken  in  the  field  and  transported  to  the  laboratory  for  analysis 
are  handled  in  the  same  way  --  placed  in  a  container  of  70%  alcohol -3%  glycerin, 
labeled,  recorded  in  the  field  log  book,  transported  to  the  laboratory  and 
receipted  upon  arrival  in  the  laboratory. 


b.  Data  Analysis 


1 )  Enumeration 

a)  Pitfall  Trapping  -  The  capture  per  unit  effort  method 
(Southwood,  1968;  Gist  and  Crossley,  1973)  is  used  to  provide  density  estimates 
for  ground-dwelling  invertebrates  captured  in  pitfall  traps  during  each  10-day 
sampling  period.  This  method  utilizes  the  principle  of  diminishing  returns  in 
that  a  decrease  in  number  captured  per  unit  effort  is  usually  noted  toward  the 
conclusion  of  a  series  of  successive  samples.  If  the  rate  of  decrease  in 
captures  per  unit  effort  is  reasonably  constant,  it  can  be  measured  and  used 
to  estimate  the  total  population  size. 

The  decrease  in  catch  per  unit  effort  is  shown  by  graphing  catch  per  unit 
effort  against  cumulative  catch.  From  the  graph  thus  produced,  it  can  be 
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observed  that  if  a  line  through  the  plotted  points  is  extended  until  it  strikes 
the  x-axis  (where  catch  per  unit  effort  is  zero),  an  estimate  of  the  total  popu¬ 
lation  size  is  obtained. 

The  most  accurate  method  for  projecting  the  line  is  by  use  of  the  least  squares 
method  of  linear  regression  (Snedecor  and  Cochran,  1967).  The  equation  for  the 
straight  line  through  the  plotted  points  is: 

y  =  a  +  bx 

where:  a  =  point  of  intercept  on  y-axis 
b  =  slope  of  line 
x  =  cumulative  catch 

y  =  catch  per  unit  effort  ( i . e . ,  catch  per  day) 


The  unknowns,  a  and  b,  for  the  least  squares  line  may  be  determined  by  the 
following  formulas: 

a  =  y  bx 

EXy  . 

b  =  — - Sr 

EX2  - 

n 

where:  n  =  number  of  y  value 

y  =  mean  of  catch  per  unit  effort  values 
x  =  mean  of  cumulative  catch  value 


An  estimate  of  the  total  population  size  can  then  be  determined  from: 

population  size  =•  -(a/b) 

It  is  obvious  in  the  above  formula  that  if  the  slope  (b)  of  the  line  is  not 
negative  ( i . e . ,  the  rate  of  decrease  in  captures  per  unit  effort  is  not 
reasonably  constant),  a  reliable  population  density  estimate  is  not  possible. 

b)  Litter  -  Invertebrates  per  kilogram  of  litter  were  calcu¬ 
lated  using  the  total  captures  in  a  sample  (n),  calibration  factors  found 
through  hand  sorting  (c),  and  the  dry  weight  of  the  litter  sampled  (kg):  nc/kg. 
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c)  Malaise  Trap  -  Malaise  traps  are  designed  to  capture  mobile, 
airborne  groups  which  escape  other  methods.  Results  are  discussed  in  terms  of 
the  fauna  at  each  site,  and  relative  between-site  quantitative  comparisons. 

Preliminary  examination  of  sample  size  suggested  that  identification  and  enumer¬ 
ation  of  the  entire  sample  would  likely  overrun  the  available  time.  Time 
needed  for  completion  of  one-sixteenth  parts  confirmed  the  preliminary  obser¬ 
vations  and  a  subsampling  program  was  initiated.  It  was  felt  that  a  minimum 
total  of  100  invertebrates  in  one  or  more  one-sixteenth  subsamples  would  be 
adequate,  with  more  subsample  results  added  to  these  totals  if  the  schedule 
permitted.  Estimated  total  density  was  determined  by  multiplying  the  actual 
total  by  the  reciprocal  of  the  total  subsample  size  used. 

d)  Trap  D-Vac  Sampling  -  Samples  taken  using  a  trap  and  a 
vacuuming  unit  were  designed  to  quantify  invertebrates  per  cubic  meter  of  space 
occupied  by  a  known  plant  species. 

Analyses  of  data  include  number  of  insects  per  volume  of  shrub  species  per 
unit  of  area  in  each  vegetation  type  sampled.  Shrub  volume  data  gathered 
during  both  the  invertebrate  and  phytosociological  studies  are  used  to  calcu¬ 
late  the  average  volume  of  the  dominant  shrubs  in  each  of  the  three  vegetation 
types  subjected  to  invertebrate  sampling. 

Two  factors  appear  to  be  of  primary  importance  in  calculations  of  numbers 
of  invertebrates  per  cubic  meter  of  plant.  The  first  is  the  absence  of  cor¬ 
relation  between  number  of  invertebrates  captured  and  the  size  of  the  shrub. 

The  basic  assumption  that  leaf  and  stem  surface  are  correlated  to  the  plant 
volume  is  false,  and  consequently,  comparisons  of  fauna  of  different  volume 
shrubs  may  not  necessarily  be  valid.  Two  shrubs  of  different  volume  may  have 
the  same  leaf  surface  available  for  feeding.  Differences  in  the  appearance  of 
the  shrub  based  on  the  amount  of  leaf  surface  and  the  volume  may  also  have 
variable  effects  on  insects  searching  for  vegetative  food  sources. 

The  second  factor  which  has  a  direct  result  on  the  estimate  of  numbers  of  inver¬ 
tebrates  per  cubic  meter  is  the  use  of  calibration  factors.  A  D-Vac 


calibration  factor  is  applied  to  compensate  for  the  percentage  of  invertebrates 
which  escape  vacuuming,  with  the  assumption  that  the  percentage  of  the  total 
invertebrates  remaining  after  vacuuming  should  be  about  the  same  for  all  samples. 
This  assumption  is  based  on  results  which  show  that  most  of  the  species 
remaining  on  the  plant  site  after  vacuuming  are  also  present  in  the  vacuumed 
sample,  indicating  a  lack  of  complete  efficiency  of  removal  which  is  probably 
true  for  all  specimens  of  the  same  plant  species  sampled.  In  most  cases, 
vacuuming  efficiency  was  100%  or  near  100%. 

A  different  problem  presents  itself  with  application  of  a  berlese  calibration 
factor.  Some  groups  do  not  lend  themselves  to  separation  by  berlese,  but 
remain  and  die  in  the  litter.  The  number  of  invertebrates  remaining  can  be 
presented  as  a  percentage  of  the  total  insects  to  give  an  efficiency  of  extraction 
for  that  plant  species.  The  application  of  a  multiplier  to  all  samples  to 
account  for  this  less- than- 100%  efficiency  in  the  test  sample  is  based  on  the 
assumption  that  the  invertebrates  in  each  sample  are  basically  the  same  and 
react  the  same  in  the  berlese  funnel. 

2)  Feeding  Habits  -  All  invertebrate  families  captured  have  been 
categorized  into  feeding  types  (Table  3-7-258).  Within  each  order  there  are 
many  families  for  which  food  type  and  feeding  type  are  well -known,  and  these 
feeding  type  categories  often  apply  to  all  members  of  the  family.  For  others, 
however,  nothing  is  known  about  feeding,  or  food  habits  are  diverse  within  the 
family.  In  the  latter  case,  the  most  prevalent  feeding  type  was  used  for  cal¬ 
culation  purposes,  and  in  the  former,  the  family  was  included  as  an  unknown. 

There  are  two  exceptions  to  these  criteria:  ants  (Formicidae)  are  extremely 
varied  in  their  food  selection,  and  many  vary  their  diet  seasonally  or  as  a 
response  to  availability,  therefore,  members  of  the  family  Formicidae  are  con¬ 
sidered  omnivorous.  In  the  case  of  mites  (Acari),  little  taxonomic  work  was 
done  beyond  the  order  level,  so  they  were  considered  unknowns. 

Food  habit  percentages  are  obtained  by  dividing  the  number  of  invertebrates 
within  each  of  the  main  categories  (predator,  herbivore  or  flower  feeder, 
saprovore,  omnivore,  and  unknown)  by  the  total  invertebrate  numbers  within  the 

site  and  sampling  type. 


For  purposes  of  assigning  feeding  habits  to  each  family,  the  following  classi 
fication  system  was  developed. 


Plant  sap  feeder  (Psf)  -  feeds  on  all  plant  juices  except  nectar 
Plant  tissue  feeder  (Ptf)  -  feeds  on  all  plant  parts  except  pollen 
Seed  feeder  (Sf)  -  feeds  largely  on  seeds  at  some  stage  of  its  life 

cycle 

Nectar  feeder  (Nf)  -  feeds  on  plant  nectar 

Pollen  feeder  (Pf)  -  feeds  on  pollen  at  some  stage  of  its  life 
cycle 

Fungus  feeder  (Myp)  -  feeds  on  fungi 

Saprovore  (S)  -  feeds  on  dead  and  decomposing  plant  and  animal 
material 


o  Omnivore  (0)  -  feeds  on  both  plant  and  animal  material 
t  Entomophagous  predator  (Epr)  -  feeds  on  insects  and  other  arthropods 
9  Mammalian  predator  (Mp)  -  feeds  largely  on  secretions  around  verte¬ 
brate  eyes  and  sores,  or  under  the  skin  of  mammals 
9  Entomophagous  parasite  ( Epa )  -  spends  one  or  more  liie  stages  leeding 

upon  and  destroying  only  one  insect 

In  determining  percentages  of  food  habits,  categories  1-3  are  considered 
herbivores,  4  and  5  flower  feeders,  and  9-11  predators. 


A  composite  list  of  all  invertebrate  families  captured  and  their  feeding  types 
is  presented  in  Table  3-7-258. 

3,  Data  Summary  -  Invertebrate  samples  were  taken  utilizing  seven  different 
techniques  (pitfalls,  litter  D-Vac,  trap  D-Vac,  herbaceous  sweeps,  beating, 
aerial  sweeps  and  Malaise  traps)  in  June,  July,  and  September,  1975  at  five 
sampling  sites  established  in  different  vegetation  types  on  or  near  Tract  C-a . 
Invertebrate  sampling  locations  are  the  same  as  several  used  for  small  mammal 
sampling  and  are  described  in  Table  3-7-259.  Table  3-7-260  represents  a  list 
of  the  invertebrate  groups  collected  and  identified  to  date.  Species  groups 
deemed  important  numerically  or  because  of  their  feeding  habits  will  be  sent 
to  recognized  experts  for  confirmation  of  species  identification. 
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a.  Greasewood-Sagebrush  Habitat  (Site  1)  -  Density  calculations  are 
made  for  invertebrates  captured  in  pitfalls  at  the  greasewood-sagebrush  site 
(Site  1)  by  plotting  capture  rate  against  total  numbers  removed. 

To  obtain  this  estimate,  the  capture  rate  must  decrease  over  time  during  the 
sampling  period.  This  criterion  has  not  been  met  for  many  orders  of  inverte¬ 
brates,  however.  In  many  cases  the  data  trends  show  either  large  day-to-day 
population  fluctuations,  drastic  declines  or  increases  in  populations,  or  little 
population  fluctuation  over  the  10-day  trapping  period. 

In  June  at  the  greasewood-sagebrush  habitat  the  estimated  density  of  ground 
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dwellers  was  calculated  at  4.13  invertebrates  per  m  .  Phalangida  was  the  most 
abundant  order  with  a  relative  abundance  of  21.89%  (Table  3-7-261).  Hymenoptera 

and  Coleoptera  were  the  second  and  third  most  abundant  orders  captured, 
accounting  for  36.48%  of  total  invertebrates  captured  in  the  greasewood- 
sagebrush  habitat  in  June.  Density  estimates  for  these  groups  could  not  be 
made  because  a  gradual  decline  in  their  capture  rate  was  not  apparent.  Results 
from  feeding  habit  classification  show  saprovpres  to  be  the  numcr icai \y  uuminuno 
feeding  type,  although  three  other  feeding  types  had  over  10%  of  the  total 
numbers  captured  (Table  3-7-262).  Harvestmen  (Phalangida)  were  the  largest 
group  of  saprovores, al though  other  saprovores  consisted  of  Colembola  and 
Thysanura.  Predators,  the  second  largest  group  at  Site  l,were  almost  exclusively 
spiders  (Araneida)  and  ground  beetles  (Coleoptera:  Carabidae).  Ants  (Hymenoptera 
Formicidae)  were  the  only  family  included  in  the  omnivore  feeding  group. 


In  July,  invertebrates  in  13  orders  were  taken.  Densities  were  calculated  for 
Orthoptera,  Araneida,  and  Phalangida,  which  together  contributed  16.33%  of  the 
total  numbers  captured.  Of  these,  Orthoptera  (density  =  0.21/m  )  had  a 
relatively  constant  capture  rate  over  the  10-day  period,  and  Araneida  (density  = 
6.55/rn^)  and  Phalangida  (density  =  1.22/m^)  fluctuated  (Table  3-7-263).  The 
capture  rates  of  remaining  abundant  orders  did  not  meet  the  assumptions  of  density 
estimation.  Five  of  the  feeding  habit  types  contained  greater  than  11%  of  the  total 
captures  of  the  ground -dwel 1 ing  fauna  in  the  greasewood-sagebrush  habitat  (Table 
3-7-264).  Of  these  five,  unknowns  (primarily  Acari)  contained  the  largest  total  at 
33.5%  followed  by  saprovores  (Phalangida,  Collembola,  and  Psocoptera)  at  28.0%. 
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In  September,  741  invertebrates  representing  11  orders  were  captured,  giving  an 
estimated  density  of  9.97  individuals  per  m2  (Table  3-7-265).  Daily  captures 
for  most  orders  generally  fluctuated-  however,  numbers  of  spiders  (Araneida) 
and  beetles  (Coleoptera)  taken  remained  relatively  constant.  Mites  (Acari) 
and  ants  (Hymenoptera:  Formicidae),  the  two  largest  groups  in  total  captures 
over  the  10-day  period,  had  the  largest  day-to-day  fluctuations  in  captures. 


The  percentage  of  unknowns  in  the  food  habit  categories  reflects  the  percentage 
of  Acari  in  the  total  captures  from  the  greasewood-sagebrush  habitat  in  September 
(Table  3-7-266).  The  second  largest  feeding  category,  omnivore,  consisted 
entirely  of  ants,  and  the  third,  saprovore,  consisted  of  Collembola,  Psocoptera, 
and  Phalangi da.  The  last  feeding  category  with  over  10%  of  the  total  captures, 
predator,  was  made  up  primarily  of  spiders  (Araneida),  with  some  beetles 
(Coleoptera)  and  1  centipede  (Li thobiomorpha) . 


A  comparison  of  pitfall  results  from  all  three  sampling  periods  at  the  greasewood- 
sagebrush  site  shows  the  lowest  total  captures  in  June  with  233  individuals,  a 


peak  of  1,409  in  July,  and  741  in  September.  Acari  was  by  far  the  most  numerous 
invertebrate  order  captured  in  July  and  September  in  greasewood-sagebrush, 
accounting  for  32%  of  the  total  in  July,  and  44%  in  September.  The  most  numerous 
insect  group  captured  was  ants  (Hymenoptera,  Formicidae),  which  were  taken  in 
relatively  constant  numbers  during  each  sampling  period.  Over  the  summer, 
changes  in  percentages  of  total  captures  in  each  feeding  category  at  the  greasewood- 
sagebrush  habitat  varied  considerably.  Changes  in  the  unknown  feeding  category 
are  directly  related  to  changes  in  Acari  captures  during  the  three  sampling 
periods,  and  changes  in  omnivore  percentages  were  based  exclusively  on 
captures  of  ants.  In  the  saprovore  level,  changes  in  percentage  of  total 
captures  are  based  on  captures  in  a  variety  of  orders,  and  as  such  are 
dependant  on  different  numerically  dominant  orders  in  each  period.  In  June, 
Phalangida  was  the  numerically  dominant  saprovore,  in  July  -  Psocoptera, 
and  September  -  Collembola. 


In  samples  taken  from  the  litter  at  the  greasewood-sagebrush  habitat  (Site  1) 
in  June,  the  number  of  invertebrates  varied  from  0  to  117.6  per  kilogram  of 
litter  (Table  3-7-267)  with  an  average  of  38.0  invertebrates  per  kilogram  of 
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litter  and  a  standard  error  of  20.5  (Table  3-7-268).  Variation  in  micro¬ 
habitat  partially  accounts  for  the  range  of  numbers  per  kilogram  litter. 

Sample  number  132  was  taken  in  an  open  grassy  area  and  contained  no  inverte¬ 
brates,  while  number  133  was  taken  under  a  greasewood  plant,  and  yielded  the 
largest  estimate  of  invertebrate  numbers  per  kilogram  litter  (117.6).  The 
remaining  three  samples  were  from  under  sage  and  varied  from  18.2  to  30.3 
invertebrates  per  kilogram  litter.  Numerically,  predominant  groups  at  the 

s 

greasewood-sagebrush  site  were  dictynid  spiders  (Dictynidae)  and  ground  beetles 
(Carabidae),  which  contributed  just  less  than  half  of  the  56  total  captures 
(Table  3-7-269).  Eight  winged  ant  reproducti ves  were  also  captured. 


Feeding  habit  results  for  the  greasewood-sagebrush  site  in  June  show  the 
predator  level  as  the  most  abundant,  due  to  the  influence  of  spiders  and 
ground  beetles,  the  two  most  abundant  groups  captured  (Table  3-7-270).  The 
unknown  category  consisted  mainly  of  mites.  Herbivores,  the  third  largest 
feeding  category,  consi sted  of  a  variety  of  families  in  the  orders  Thysanoptera , 
Hemiptera,  Homoptera,  Coleoptera,  and  Lepidoptera. 


During  July,  the  number  of  invertebrates  per  kilogram  of  litter  at  the  greasewood- 
sagebrush  site  averaged  53.7  with  a  standard  error  of  13.6  (Table  3-7-271). 
Variation  in  sample  results  (Table  3-7-272)  is  again  partially  explained  by 
microhabitat  differences  existing  at  the  sample  site.  For  example,  sample 
number  220,  which  contained  only  8.5  invertebrates  per  kilogram  of  litter,  was 
taken  in  an  open  grassy  area  dominated  by  a  rye  grass  ( Elymus  clnereus ) .  Of  the 
other  four  samples,  numbers  219  and  222,  with  84.6  and  49.3  invertebrates  per 
kilogram  litter,  respectively,  were  taken  under  sagebrush  (Artemisia  tridentata) 
and  samples  218  (46.8/kilogram)  and  221  (79.3/kilogram)  from  under  rabbitbrush 
(Chrysothamnus  sp.).  Eighty-five  invertebrates  in  17  species  groups  were  taken 
in  the  litter  samples.  Thirty-three  percent  of  these  were  mites  (Acari) 

(Table  3-7-  273). 


The  most  numerous  insect  families  taken  in  July  litter  samples  were  ground 


beetles  (Carabidae)  and  ants  (Formi cidae) ,  both  of  which  showed  a  preference 
for  sage  or  rabbitbrush  litter  (Table  3-7-273).  Unknowns  in  theorders  Hemiptera 


and  Diptera,  two  orders  not  normally  abundant  in  the  litter,  were  captured  in 


relatively  large  numbers  in  July  litter  samples.  Of  the  17  total  species  groups 
encountered,  greater  than  1/3  were  beetl es  jCol eoptera ) . 
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The  percentage  of  total  captures  in  each  feeding  type  is  presented  in  Table 
3-7-274.  The  unknown  category  is  the  largest  with  62.4*  of  all  invertebrates 
captured,  including  Acari ,  adult  Diptera,  and  unknown  Homoptera  and  Hemiptera. 
The  omnivore  level  (11. 8?^  of  captures)  consisted  entirely  of  ants,  and  the 
predator  level  consisted  of  spiders  and  ground  beetles  (Carabidae). 


In  September,  an  average  of  348  invertebrates  was  taken  per  kilogram  of  litter 

at  the  greasewood-sagebrush  site  with  a  standard  error  of  79.7  (Table  3-7-...  ;). 

Sample  results  ranged  from  129  to  578  invertebrates  per  kilogram  of  litter 
(Table  3-7-276).  Sample  number  333,  which  had  the  lowest  total  number  of 

individuals  (129.4),  came  from  an  area  dominated  by  rye  grass,  while  totals  for 

the  two  samples  taken  under  sagebrush  contained  419.5  and  399.0  invertebrates  per 

kilogram  of  litter.  Of  the  498  invertebrates  taken  in  litter  samples  captured 

in  the  greasewood-sagebrush  habitat  in  September,  approximately  81%  were 

book! ice  (^socoptera)  and  mites  (Acari),  which  contributed  44%  and  37%  of  the  total 

respectively  (Table  3-7-277).  Approximately  three-guarters  of  the  Psocopteia 

came  from  samples  taken  under  rabbitbrush,  while  the  remainder  were  fairly 

evenly  distributed  among  the  four  remaining  samples.  The  greasewood-sagebrush 

site  was  the  only  sampling  location  where  Psocopterans  occurred  in  high 

numbers.  Sixty-three  percent  of  Acari  were  taken  under  sage;  the  remaining  37% 

were  evenly  distributed  among  the  three  remaining  samples.  Diplura,  a  soft- 

bodied  insect  order  characteristic  of  damp  litter  situations,  were  taken  only 

at  this  site,  and  represented  approximately  3%  of  the  total  individuals  captur  ed 

(Table  3-7-277).  Of  the  25  species  groups  encountered  in  the  litter  in  September, 

more  than  one-third  were  beetles  (Col eoptera) .  Results  of  percentage  calculations 


of  total  captures  in  each  feeding  type  in  September  at  the  greasewood-sagebrush 
site  reflect  the  numerical  dominance  of  Psocoptera  and  Acari.  Two  hundred  and 
seventeen  of  the  233  saprovores  were  Psocopterans  and  most  of  the  unknown  feeding 

category  was  Acari  (Table  3-7-278). 


A  comparison  of  results  for  Site  1  over  the  three  sampling  periods  shows  an 
increase  in  average  numbers  of  invertebrates  per  kilogram  of  litter  from  38.0 
in  June  to  53.7  in  July  to  348.0  in  September.  This  increase  was  demonstrated 
for  all  microhabitats  sampled  at  this  site.  Actual  captures  from  all  five  sites 
sampled  in  greasewood-sagebrush  went  from  a  total  of  56  to  498  invertebrates. 
Mites  (Acari),  which  were  the  numerically  dominant  group  in  July  and 
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September  litter  samples,  were  absent  from  samples  taken  in  June.  Only  one 
®  dictynid  spider,  the  second  largest  group  in  June  samples,  was  present  in  July 
and  none  were  taken  in  September.  Ground  beetles  (Carabidae),  the  most 
common  insect  family  in  June  (16  individuals),  decreased  in  July  to  6  in 
September  samples  to  one  individual. 


Psocoptera  numbers  peaked  in  September  in  the  greasewood-sagebrush  litter 
samples  with  217  individuals  (Table  3-7-277).  Only  five  individuals  were 
captured  in  July  (Table  3-7-273)  and  none  appeared  in  the  June  samples. 

Only  three  insect  species  groups  were  found  in  both  June  and  July  samples  at 
the  greasewood-sagebrush  site,  although  this  does  not  include  non-litter 
insect  families,  or  non-insect  invertebrates  which  were  not  identified  below 
the  family  level.  From  July  to  September,  only  three  groups  were  present. 


Results  of  sweeping  the  ground  layer  vegetation  of  the  greasewood-sagebrush 
habitat  in  June  showed  127  specimens  captured  in  100  sweeps  (Table  3-7-279). 
Of  this  total,  over  one-naif  of  the  invertebrates  fell  into  three  groups: 
(Thysanoptera) ,  leafhoppers  (Cicadel 1 idae) ,  and  ants  (Formi cidae) .  Site  1  is 
the  only  site  where  thrips  and  Collembola  were  collected  in  June  and  the  only 
site  where  leafhoppers  were  found  in  large  numbers  (nearly  one-fourth  of  the 
total  invertebrate  captures). 


lPi  r  t  pi 


The  greasewood-sagebrush  site  had  the  largest  total  herbaceous  sweep  captures 
in  June,  as  well  as  the  largest  number  of  species.  Herbivores  made  up  57%  of 
the  fauna  captured  in  herbaceous  sweeps  at  Site  1  (Table  3-7-  280).  Thrips  and 
leafhoppers,  the  dominant  groups  in  total  captures,  are  the  major  contributors 
to  this  feeding  category.  Ants  were  the  only  omnivores  sampled,  and  in  the 
flower  feeding  level  there  were  a  variety  of  flies  (Diptera)  and  wasps  and 
bees  (Hymenoptera)  with  no  family  or  species  group  dominating  the  total  captures 

in  the  feeding  type. 

Four  hundred  and  nineteen  invertebrates  were  taken  in  100  sweeps  at  site  1  in 
July  (Table  3-7-281).  A  variety  of  invertebrates  made  up  the  total,  including 
38  families  and  66  species  groups.  Numerically  dominant  families  were  leaf¬ 
hoppers  (Cicadel 1 idae)  and  chloropid  flies  (Chloropidae) ,  each  with  27%  of  the 
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total  numbers.  Leafhoppers  were  important  in  terms  of  total  numbers  at  all 
sites,  but  Site  1  is  the  only  sampling  area  in  which  Chloropidae  are  an  (g 

important  part  of  the  fauna.  These  two  families  also  contained  the  largest 
number  of  species  groups,  however,  the  most  diverse  fauna  occurred  in  the 
order  Hymenoptera  in  which  56  individuals  representing  22  species  groups  were 
captured.  Of  these  22  species  groups,  17  were  in  families  of  wasps  whose  larvae 
are  parasites  of  other  invertebrates.  One  parasitic  family,  Eulophidae, 
contained  4%  of  the  total  captures.  Other  groups  having 

a  substantial  percentage  of  total  captures  were  Thysanura  (8/)  and  Thysanoptera 
(5%). 

Herbivores  were  the  most  abundant  invertebrates  captured  in  July  (39.4/  of 
total  captures);  many  of  these  were  leafhoppers  and  thrips  (Thysanoptera). 

Hemiptera,  Coleoptera,  Lepidoptera,  and  one  wasp  family  were  also  included 
in  this  category  (Table  3-7-282).  In  the  flower  feeding  category  the  majority 
of  the  captures  were  chloropid  flies,  adult  parasitic  wasps,  and  a  few 
adult  Diptera. 

In  September,  173  invertebrates  representing  25  families  and  38  species  groups  § 
were  captured  in  100  sweeps  at  the  greasewood-sagebrush  habitat  (Table  3-7-283). 
Sixty-one  percent  of  all  specimens  taken  were  seed  bugs  (Lygaeidae);  no  other 
group  represented  more  than  6%  of  the  total  sample.  The  abundance  of  seed  bugs 
in  the  September  herbaceous  sweep  captures  is  reflected  in  the  large  percentage 
(72.8%)  of  total  captures  which  were  herbivores;  seed  bugs  alone  contributed 
61%  of  the  total  captures.  Only  one  other  feeding  category  contained  more  than 
10%  of  the  total  captures,  and  these  were  flower  feeders,  primarily  Hymenoptera 
and  a  few  Diptera  (Table  3-7-284). 

Over  the  sampling  season,  total  captures  peaked  in  July  at  Site  1,  with  much 
smaller  totals  in  June  and  September.  This  trend  is  also  evident  in  the  number 
of  species  groups  sampled  where  the  total  of  66  in  July  is  the  most  captured  at 
any  site  all  summer. 

Cicadellidae,  one  of  the  most  abundant  families  in  June  and  July  samples,  was 
virtually  absent  from  September  samples,  contributing  less  than  2%  of  the  total 
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for  that  month.  Thrips  (Thysanoptera) ,  the  second  most  abundant  group  in  June, 
were  also  present  in  relatively  large  numbers  in  July,  but  absent  from  September 
samples. 


Chloropid  flies,  which  totaled  27%  of  the  July  captures,  were  also  present  in 
June  and  September,  but  in  each  period  the  species  groups  were  different. 


Seed  bugs  (Lygaeidae)  were  the  only  abundant  species  in  September  at  this  site, 
and  were  present  in  June  samples,  although  only  one  specimen  was  taken. 

Of  the  66  species  groups  present  in  July,  14  were  also  present  'in  June, 
including  four  species  of  ants  (Formicidae)  and  one  species  group  of  thrips 
(Thysanoptera) .  In  September,  only  one  species  of  beetle  and  one  species  of 
seed  bug  (Lygaeidae)  were  present  which  were  also  taken  in  June  samples. 


Herbivores  were  the  most  abundant  invertebrates  in  herbaceous  sweep  samples 
during  all  sampling  periods  in  the  greasewood-sagebrush  habi tat .Abundant  groups 
within  this  feeding  type  varied  each  period,  with  different  species  groups  of 
leafhoppers  dominant  in  June  and  July,  and  seed  bugs  the  numerically  dominant 
group  in  September.  Flower  feeders  also  contributed  substantially  to  the  total 
captures  each  period.  The  bulk  of  these  were  in  a  variety  of  dipteran  and 
hymenopteran  families.  The  increase  in  relative  abundance  of  flower  feeders 
in  July  is  due  to  the  large  number  of  chloropid  flies  in  addition  to  the  above 
two  orders. 


Beating  samples  taken  from  tall  sagebrush  plants  in  the  greasewood-sagebrush 
habitat  in  June  contained  48  invertebrates  in  20  species  groups  (Table  3-7-885). 
Four  groups  contained  more  than  10%  of  the  total  captures,  with  leafhoppers 
and  mites  most  abundant,  followed  by  anhids  (Aphididae)  and  plant  bugs  (Miridae). 
The  20  species  groups  were  relatively  evenly  distributed  among  the  orders. 

The  herbivore  feeding  type  contained  the  largest  number  of  captures  at  the 
greasewood-sagebrush  site  (Table  3-7-286). 

Beating  samples  taken  from  the  greasewood-sagebrush  habitat  in  July  revealed 
777  invertebrates  in  35  species  groups  (Table  3-7-287).  Sixty-five  percent  of 
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the  total  numbers  were  contained  in  two  families,  plant  bugs  (Miridae)  and 
leafhoppers  (Cicadellidae) .  An  additional  29%  of  the  total  was  divided  between 
thrips  (Thysanoptera) ,  aphids  (Aphididae),  and  mites  (Acari).  The  total  of 
777  invertebrates  captured  from  sage  is  the  largest  total  from  beating  samples 
at  any  site.  The  35  species  groups  is  also  a  high  total  for  all  sites,  and 
included  eight  species  groups  of  Miridae  and  five  of  Cicadellidae. 

Miridae,  Cicadellidae,  Aphididae,  and  Thysanoptera  were  the  most  abundant 
herbivores  taken  in  beating  samples  in  July  (Table  3-7-288).  All  are  plant 
sap  feeders. 

* 

In  September,  173  invertebrates  (15  species  groups)  were  captured  m  beating 
samples  from  sagebrush  (Table  3-7-289).  Numerically  dominant  groups  included 
aphids  (Aphididae)  and  plant  bugs  (Miridae)  which,  combined,  accounted  for 
over  50%  of  the  total  captures.  Thrips  (Thysanoptera),  leafhoppers  (Cicadellidae), 
and  mites  (Acari)  each  provided  greater  than  12%  of  the  total  numbers. 

Over  the  sampling  season,  the  total  invertebrates  captured  in  beating  samples 
at  the  greasewood-sagebrush  site  peaked  in  July  as  did  the  number  of  species 
groups.  Of  the  35  species  groups  present  in  July,  five  were  also  captured  in 
June,  although  only  mites  (Acari)  were  considered  numerically  dominant  in  the 
early  sampling  period.  That  is,  none  of  the  abundant  species  groups  of  aphids, 
leafhoppers,  or  plant  bugs  present  in  June  were  present  and  abundant  in  July. 
September  results  showed  five  species  groups  which  were  also  present  in  July. 

Of  these,  an  aphid  (Aphididae)  species  group  was  present  and  numerically 
dominant  during  both  sampling  periods.  Species  groups  of  Miridae  and  Cicadellidae 
which  contributed  substantially  to  their  families'  abundance  in  July  were  not 
collected  in  September. 

Herbivores  were  the  dominant  feeding  category  present  throughout  the  sampling 
season. 

Aerial  sweeps  of  sagebrush  foliage  taken  in  June  at  the  greasewood-sagebrush 
habitat  revealed  100  invertebrates  in  18  species  groups  (Table  3-7-290).  Plant 
bugs  (Miridae)  contributed  55%  of  this  total,  and  17%  of  the  total  were  thrips 


(Thysanoptera) .  All  other  families  had  less  than  6%  of  the  total  captures.  Of 
the  18  species  groups  recorded  one-third  were  parasitic  wasps  in 
the  order  Hymenoptera. 

Feeding  habits  for  the  invertebrates  captured  in  aerial  sweeps  from  sagebrush 
at  the  greasewood-sagebrush  site  in  June  show  78%  herbivores,  the  bulk  of  which 
were  Miridae  and  Thysanoptera  (Table  3-7-291). 


Aerial  sweeps  taken  from  sage  in  the  greasewood-sagebrush  habitat  in  July 
contained  300  invertebrates  representing  43  species  groups  (Table  3-7-292). 
Numerically 'dominant  families  included  leafhoppers  (Cicadel  1  idare)  with  42 % 
of  the  total  captures  and  thrips  (Thysanoptera)  and  plant  bugs  (Miridae)  each 
with  over  10%  of  the  total  captures.  Of  the  43  species  groups  recorded,  nearly 
one-third  were  parasitic  wasps. 


The  combined  total  captures  of  the  three  abundant  families  make  up  the  bulk  of 
the  herbivore  category  in  the  sagebrush  aerial  sweep  samples  at  the  greasewood- 
sagebrush  site  (Table  3-7-293).  Of  the  remaining  25.7%  of  the  total  captures 


not  in  the  herbivore  category,  only  predators  contributed  greater  than  10%. 
This  feeding  type  included  minute  pirate  bugs  (Anthocori dae) ,  ladybird  beetles 
(Coccinel 1 i dae) ,  and  crab  spiders  (Thomisidae)  as  the  most  abundant  families. 


In  September,  aerial  sweeps  from  sagebrush  in  the  greasewood-sagebrush  habitat 
contained  172  invertebrates  in  22  species  groups  (Table  3-7-294).  Four  species 
groups,  Thysanoptera,  Miridae,  Cicadel 1 idae,  and  Aphididae  each  contributed  1 5;0  or 
more  of  the  total  captures.  Nearly  one-half  of  the  species  groups  taken  were 
parasitic  wasps  in  the  order  Hymenoptera.  This  group  includes  the  family 
Platygasteridae,  which  was  the  fifth  most  numerous  group  with  16  individuals. 


All  of  the  groups  with  over  15%  of  the  total  captures  made  up  the  herbivore 
category,  which  totals  73.3%  of  the  invertebrates  taken  (Table  3-7-295).  Flower 
feeders,  the  second  most  abundant  feeding  type,  consisted  entirely  of  adult 
wasps. 
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Over  the  season,  the  total  captures  and  number  of  species  groups  in  aerial  sweep 
samples  from  sagebrush  in  the  greasewood-sagebrush  habitat  peaked  in  July. 

Thrips  and  plant  bugs  abundant  in  June  were  not  taken  in  July  samples.  July 
and  September  samples  had  six  species  groups  in  common,  including  the  dominant 
species  group  in  each  of  the  families  of  aphids  (Aphididae)  and  leafhoppers 
(Cicadel 1 i dae)  which  was  abundant  in  both  sampling  periods.  Herbivores  were 
the  dominant  feeding  category  during  all  sampling  periods  in  aerial  sweeps  of 
sagebrush. 


Results  of  10  days  of  trapping  invertebrates  with  a  Malaise  trap  at  the 
greasewood-sagebrush  habitat  (Site  1)  in  June  yielded  an  estimated  5,206 
invertebrates  (Table  3-7-296).  Upon  completion  of  identifications  for  the 
first  June  Malaise  trap  sample  it  was  determined  that  complete  identification 
of  all  samples  would  be  impossible  due  to  time  and  budgetary  constraints. 

A  subsampling  program  was  undertaken  for  the  remainder  of  the  samples,  wherein 
each  sample  was  divided  into  sixteen  parts.  After  enough  one-sixteenth 
subsamples  from  a  site  were  identified  to  obtain  a  minimum  of  100  individuals, 
identifications  were  stopped.  An  estimate  of  ‘the  total  captured  was  then  made 
by  multiplying  the  subsample  capture  total  by  sixteen  and  dividing  the  resulting 
total  by  the  number  of  one-sixteenth  subsamples  actually  identified.  In 
June,  additional  time  allowed  more  complete  identification  of  some  samples,  and 
the  estimated  totals  were  adjusted  accordingly.  In  July  and  September,  all 
sample  totals  were  estimated  using  a  one-fourth  subsample.  Flies  (Diptera) 
and  ants,  bees,  and  wasps  (Hymenoptera )  were  clearly  the  numerically  dominant 

orders  in  the  samples.  The  largest  families  in  the  order  Diptera  were 
midges  (Chironomidae) ,  anthomyiid  flies  (Anthomyi idae) ,  gall  midges 
(Cecidomyi idae) ,  syrphid  flies  (Syrphidae),  trixoscel idid  flies  (Tr ixoscel ididae) , 
and  big-headed  flies  (Pi puncul idae) ;  all  families  were  represented  with  over 
100  individuals  in  the  samples. 


About  30%  of  the  invertebrates  taken  by  Malaise  trap  in  June  at  this  site  were 
Chironomidae,  and  close  to  13%  were  Anthomyi idae.  Diptera  also  had  the  largest 
number  of  families  (24).  In  Hymenoptera,  16  families  were  taken  with  Ichneu- 
monidae,  Braconidae,  and  Halictidae  being  the  most  abundant  families. 
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Three  of  the  above  families  are  flower  feeders  as  adults,  including  Chironomi dae. 
Their  combined  total  captures  are  just  less  than  one-half  of  all  captures  at 
this  site  in  June,  and  as  such,  they  make  up  most  of  the  flower  feeder  level  (Table 
3-7-297).  Two  of  the  remaining  abundant  dipteran  families,  Anthomyiidae  and 
Trixoscel ididae,  make  up  17  of  the  21%  total  captures  in  the  unknown  feeding 
category. 

Results  from  the  greasewood-sagebrush  site  in  July  yielded  4,372  invertebrates 
in  88  species  groups.  Two  families  contained  greater  than  10 %  of  the  total 
numbers;  leafhoppers  (Cicadell idae)  with  12%  of  the  total  captures,  and  anthom  i id 
flies  (Anthomyiidae)  with  21.8%.  Other  families  with  greater  than  5%  of  the 
total  captures  were  dipterans  and  include  midges  (Chi ronomidae)  and  chloropid 
flies  (Chloropidae) .  Diptera  was  by  far  the  most  abundant  order  captured,  con¬ 
taining  over  60%  of  the  total  captures.  Hymenoptera,  although  containing  less 
than  15%  of  the  total  captures,  had  over  one-half  of  the  species  groups,  with 
most  of  these  in  families  of  parasitic  wasps  (Table  3-7-298). 

Anthomyiidae  comprised  a  major  portion  of  the, nigh  percentage  of  invertebrates 
in  the  unknown  feeding  category  (Table  3-7-299).  The  second  largest  feeding 
category,  flower  feeders,  contained  a  variety  of  Hymenoptera  and  Diptera.  The 
last  feeding  category  with  over  10%  of  the  total  captures  was  the  herbivore 
category,  with  leafhoppers  making  up  nearly  the  entire  group. 


In  September,  Malaise  trap  captures  from  the  greasewood-sagebrush  habitat 
totaled  1,420  individuals  in  62  species  groups  (Table  3-7-300).  Three  groups 
contained  greater  than  10%  of  the  captures.  Anthomyiid  flies  (Anthomyiidae) 
were  the  most  abundant  with  20%  of  the  captures,  followed  by  ant  reproducti ves 
(Formicidae)  at  16.9%  and  a  group  of  several  unknown  adult  moth  species  with  11.5 
of  the  total  captures.  Of  the  remaining  families,  chloropid  flies  (Chloropidae) 
had  9.2%  of  the  total  captures.  Of  the  66  species  groups,  56  were-evenly 
divided  among  families  of  Diptera  and  Hymenoptera. 
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Flower  feeders  were  the  most  abundant  feeding  type  of  the  invertebrates  captured 
(Table  3-7-301).  Of  the  most  abundant  groups,  the  adult  moths  and  Chloropidae 
are  flower  feeders,  and  made  up  just  less  than  half  of  the  total  in  this  feeding 
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category.  The  remainder  were  a  variety  of  families  in  Hymenoptera  and  Diptera. 

The  remaining  abundant  feeding  types,  omnivores  and  unknowns,  were  made  up 
primarily  of  ants  and  anthomyiid  flies,  respecti vely. 

Over  the  sampling  season,  total  captures  declined  from  June  to  September,  as 
did  the  number  of  species  groups.  Thirty-nine  species  groups  were  present  in 
both  June  and  July,  including  one  species  of  Anthomyiidae  which  contributed 
1,036  individuals  in  July  and  most  of  the  288  individuals  in  September.  The 
abundant  group  in  June  samples,  Chi ronomidae,  showed  large  population  decreases 
over  the  season  accounting  for  much  of  the  reduction  in  invertebrate  numbers 
taken  by  Malaise  trap  from  June  to  July. 

The  dominant  anthomyiid  fly  species,  which  contributed  significantly  to  total 
numbers  in  July,  had  only  44  representatives  in  September.  In  addition,  16 
species  groups  present  in  July  were  also  taken  in  September,  including  only  a 
small  group  of  leafhoppers  (Cicadel  1 idae)  and  chloropid  flies  (Chi oropidae) 
which  contributed  524  and  200  individuals  respectively  to  the  July  totals.  Overall 
Site  1  had  by  far  the  largest  total  captures  in  Malaise  traps  of  any  site. 


Flower  feeders  dominated  the  June  samples,  with  much  of  this  group  in  the  nectar 
feeding  Chironomidae.  In  July,  the  relative  abundance  of  unknowns  began  to 
increase,  based  on  relative  increases  of  anthomyiid  fly  numbers.  In  September 
the  feeding  category  showing  the  largest  increase  was  the  omnivore  type, 
reflecting  the  increases  in  ant  numbers  in  Malaise  samples. 

At  the  greasewood-sagebrush  site,  five  Trap  D-Vac  samples  were  taken  from 
rabbitbrush  each  sampling  period.  In  June,  184  invertebrates  were  taken 
giving  density  estimates  ranging  from  182.6  to  2,101.3  invertebrates  per  cubic 
meter  of  plant  sampled  (Table  3-7-302).  This  resulted  in  a  calculated  average 
of  844.6  invertebrates  per  cubic  meter  of  rabbitbrush  at  the  greasewood-sagebrush 
site  and  a  standard  error  of  341.7  (Table  3-7-303).  An  obvious  source  of 
variation  in  the  samples  taken  from  rabbitbrush  is  apparent  when  data  from 


individual  plant  samples  are  examined.  The  bulk  of  thrips  (Thysanoptera)  and 
leafhoppers  (Cicadel 1 idae)  was  taken  from  one  plant  (the  second  smallest  plant), 
substantially  increasing  the  number  of  invertebrates  per  cubic  meter  for  that 
plant.  The  remaining  abundant  family  (Anthicidae)  was  evenly  distributed  on 
all  five  rabbitbrush  plants  sampled  (Table  3-7-304). 

Of  the  184  invertebrates  captured,  Thysanoptera  was  the  most  abundant  order, 
contributing  greater  than  one-fourth  of  the  total.  Two  other  families,  leaf- 
hoppers  (Homoptera :Cicadel 1 idae)  and  ant-like  flower  beetles  (Anthicidae)  each 
contained  more  than  15%  of  the  total  captures.  Herbivores  dominated  the  feeding 
habit  results,  contributing  91%  of  the  total  captures  (Table  3-7-305). 

In  July,  the  number  of  invertebrates  per  cubic  meter  of  plant  ranged  from 
172.7  to  2,544.6  for  samples  taken  from  rabbitbrush  (Table  3-7-306).  The 
average  number  of  invertebrates  was  1,024.5  per  cubic  meter  of  plant 
(Table  3-7-307). 

A  total  of  107  invertebrates  in  25  species  groups  was  captured  in  July;  35% 
of  these  were  in  the  order  Thysanoptera  (Table  3-7-308).  Most  of  the  thrips 
were  taken  from  one  plant,  accounting  for  the  high  density  estimate  for  sample 
no.  217.  Other  abundant  groups  included  four  species  of  leafhoppers  (Cicadel 1 idae) , 
an  antlike  flower  beetle  (Anthicidae),  and  two  species  of  snout  beetles 
(Curcul ionidae) ,  all  with  over  10%  of  the  total  captures. 

Eighty-two  herbivores  were  captured  in  Trap  D-Vac  samples  from  rabbitbrush  in 
July,  including  all  of  the  abundant  groups  except  Anthicidae.  This  gives  a 
percentage  of  76.6%  of  the  total  captures  in  this  feeding  type  (Table  3-7-309). 

In  September,  106  invertebrates  were  captured  at  the  greasewood-sagebrush  site 
for  a  range  of  372.0  to  6,526.6  invertebrates  per  cubic  meter  (average  of 
1,979.7)  (Tables  3-7-310  and  3-7-311).  Thrips  (Thysanoptera )  made  up  48%  of  the 
total  invertebrates  captured,  with  half  of  these  obtained  from  one  plant.  Other 


abundant  groups  were  leafhoppers  (Cicadel 1 idae)  with  13%  of  the  total  captures, 
snout  beetles  (Curcul ionidae)  with  19%,  and  checkered  beetles  (Cleridae) 
with  7%  of  the  total  captures  (Table  3-7-312). 
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As  in  June  and  July,  September  samples  contained  a  large  percentage  of  herbivores 
(Table  3-7-313).  In  Trap  D-Vac  samples  from  rabbitbrush  at  the  greasewood¬ 
sagebrush  site,  total  captures  were  higher  in  June  (184)  than  in  July  or 
September  (107  and  106,  respectively);  however,  only  17  species  groups  were 
present  during  June  compared  to  25  and  26  in  July  and  September,  respectively. 

The  average  number  of  invertebrates  per  cubic  meter  of  vegetation  ranged  from 
844.6  in  June  to  1,024.5  in  July  to  1,979.7  in  September. 

Thrips  (Thysanoptera )  were  the  numerically  dominant  group  in  samples  from  the 
greasewood-sagebrush  site  in  all  sampling  periods.  Leafhoppers  were  also 
abundant  in  all  sampling  periods;  however,  species'  groups  differed  over  the 
season.  Delphacid  planthoppers  (Del phacidae) ,  abundant  homopterans  in  June, 
were  not  captured  in  July  or  September.  In  the  order  Coleoptera,  antlike 
flower  beetles  (Anthicidae)  comprised  1 9%  of  the’  invertebrates  taken  in  June, 

14%  in  July,  with  only  one  specimen  taken  in  September.  The  remaining  abundant 
beetle  family  was  the  snout  beetles  (Curcul ioni dae)  in  which  the  same  species 
groups  were  present  each  period.  In  addition,  checkered  beetles  (Cleridae) 
were  common  in  September  samples.  Herbivores  were  the  dominant  feeding  type 
in  all  sampling  periods. 

b*  .South  Slope  Pinyon-Juni per  Habitat  (Site  2)  -  In  pitfall  samples  from 
the  south  slope  pinyon-juniper  site  taken  in  June,  the  density  was  26.21 
invertebrates  per  m  ,  due  mainly  to  the  large  numbers  of  Collembola  (density  = 
22.92/m  ).  Feeding  categories  at  Site  2  were  dominated  by  saprovores ,  the 
primary  feeding  type  of  Collembola.  The  omnivore  feeding  category  consisted 
of  ants  (Hymenoptera :  Formicidae)  while  the  predator  category  consisted  of 
spiders  (Araneida),  pseudoscorpions  (Chelonethida)  and  two  families  of  beetles 
(Coleoptera:  Carabidae,  Staphyl inidae)  (Tables  3-7-314  and  3-7-262). 
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July  pitfall  results  for  the  south  slope  pinyon-juniper  site  yielded  913 
ground-dwelling  invertebrates  with  a  density  estimate  of  8.41  invertebrates 
perm2  (Table  3-7-315).  Mites  (Acari)  and  ants  (Hymenoptera :  Formicidae) 
accounted  for  80.72%  and  9.31%  of  the  total  numbers  captured,  respecti vely . 


The  food  habit  classification  for  invertebrates  captured  in  July  at  the  south 
slope  pinyon-juniper  site  showed  81.1%  unknowns,  made  up  mostly  of  mites  (Table 
3-7-264).  Ants  made  up  the  second  largest  level,  omnivore,  with  9.3%  of  the 
total  captures. 


In  September,  219  invertebrates  in  eight  orders  were  captured  giving  an 
estimated  density  of  2.90  individuals  per  m2  (Table  3-7-316).  Ants  (Hymenoptera 
Formicidae)  and  spiders  (Araneida)  were  the  numerically  dominant  orders, 
accounting  for  73.88%  of  the  total  captures.  Twenty-three  adult  flies  (Diptera) 
were  also  captured  at  this  site.  The  numerical  dominance  of  ants  and  spiders 
in  September  at  the  south-slope  pinyon-juniper  habitat  is  reflected  in  the  high 
percentages  of  their  feeding  types.  Omnivores,  consisting  entirely  of  ants, 
contained  41%  of  the  total  captures  and  predators,  primarily  spiders,  contained 
35.5%  (Table  3-7-266). 


Over  the  sampling  season,  large  fluctuations  in  total  captures  of  two  insect 
orders  were  the  primary  changes  in  the  fauna.  Collembola  accounted  for  89.13% 

of  the  total  number  of  insects  collected  in  June,  dropping  to  less  than  3.0% 
in  July  and  September.  By  contrast,  numbers  of  captured  Acari  went  from  5.9% 
of  the  total  in  June  to  80.72%  in  July;  Acari  was  absent  in  September. 

Thysanura  and  Coleoptera  demonstrated  no  large  changes  in  numbers  captured 
over  the  three  sampling  periods.  Spider  (Araneida)  captures  increased  by 
five  times  in  September  over  the  earlier  sampling  periods.  Ant  (Hymenoptera : 
Formicidae)  captures  in  July  and  September  doubled  from  those  of  June.  Through¬ 
out  the  sampling  season  three  scorpions  and  one  sun-spider  were  taken  within 
the  grid. 

Changes  in  the  dominant  feeding  type  over  the  summer  reflect  the  total  captures 
of  Collembola  and  Acari  each  period.  In  June,  90%  of  the  captures  were 
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Collembola,  thus  the  largest  feeding  group  was  saprovore.  Acari  increased  in 
July  samples  to  become  the  numerically  dominant  order,  resulting  in  81%  of 
the  invertebrates  from  those  samples  falling  into  the  unknown  category.  In 
September,  relative  abundance  of  both  Acari  and  Collembola  was  low,  and  the 
omnivore  and  predator  levels  contained  the  largest  percentages  of  the  total 
captures . 

In  litter  samples  fromthe  south  slope  pinyon-juniper  habitat,  only  one  sample 
in  June  contained  more  than  four  invertebrates  per  kilogram  litter  (Table  3-7- 
317)  yielding  a  low  overall  average  of  1.8  invertebrates  per  kijogram  of  litter 
for  this  site.  Actual  captures  show  only  three  ants  taken  in  five  samples 
(Table  3-7-269)  an  extremely  low  figure  in  view  of  the  fact  that  duff  layers 
were  thick  where  samples  were  taken. 

Captures  of  invertebrates  per  kilogram  of  litter  ranged  from  4.5  to  54.2  at 
the  pinyon-juniper/south  slope  habitat  in  July  for  an  average  of  33.6  and  a 
standard  error  of  10.8  (Table  3-7-271).  Explanations  for  the  large  range  of 
habitats  for  this  site  are  examined.  Sample  numbers  263,  264,  and  267  were 
taken  from  pinyon  litter  while  numbers  265  and  266  were  taken  under  juniper 
(Table  3-7-318).  Within  these  microhabitats,  variations  in.  numbers  per  kilogram 
litter  were  small,  with  a  range  of  48.7  to  54.2  for  pinyon  samples  and  4.5  to 
9.9  for  juniper. 

Eighty-two  percent  of  the  131  invertebrates  captured  in  July  litter  samples  at 
the  south  slope  pinyon-juniper  site  consisted  of  elongate-bodied  springtails 
(Collembola:  Entomobryidae  -  31%),  mites  (Acari  -  34%),  rove-beetles  (Staphyl i ni dae  - 
8%),  and  pseudoscorpions  (Chel onethida  -  9%).  Of  these  groups,  Chelonethida 
was  evenly  distributed  among  the  microhabitats,  with  the  rest  showing  a  definite 
preference  for  litter  under  pinyon  pine  (Table  3-7-273).  Feeding  habit  results 
for  July  litter  captures  show  three  feeding  categories  with  more  than  15%  of 
the  total  captures  (Table  3-7-274).  The  unknown  category  was  made  up  primarily 
of  mites  and  the  saprovore  category  was  primarily  Collembola.  Rove  beetles 
(Staphyl inidae)  and  pseudoscorpions  (Chelonethida)  made  up  the  predator  category. 
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An  average  of  47.0  invertebrates  per  kilogram  of  litter  was  taken  from  five 
litter  samples  at  the  south  slope  pinyon-juni per  site  in  September.  This 
figure  is  based  on  a  range  of  10.9  to  96.9  (Table  3-7-319).  The  two  largest 
samples  were  taken  under  shadscale  and  greasewood  and  contained  96.9  and 
84.8  invertebrates/kilogram  of  litter.  Low  numbers  of  i nvertebrates  per 
kilogram  of  litter  were  obtained  from  samples  taken  under  pinyon  pine  and 
juniper. 


Sixty-eight  percent  of  the  107  invertebrates  captured  at  Site  2  in 
September  were  mites  (Acari )  and  these  were  taken  primarily  from  the  shadscale 
(33  of  the  73  mites  captured)  and  greasewood  (25  of  73)  samples.  Other 
numerically  important  groups,  beetle  (Coleoptera)  and  spider  (Araneida) 
immatures, were  found  in  all  five  litter  samples  (Table  3-7-277). 

Feeding  habits  for  the  invertebrates  captured  in  the  south  slope  pi nyon-juniper 
habitat  litter  in  September  reflected  the  numerical  dominance  of  mites  which 
were  designated  as  unknown  in  their  feeding  preferences  (Table  3-7-278).  Of 
the  remaining  feeding  types,  the  predator  category  contained  13.1%  of  the  total 
captures,  the  bulk  of  which  were  spiders. 

Comparisons  of  results  for  all  three  sampling  periods  for  the  litter  of  the 
south  slope  pi nyon-juni per  habitat  show  an  average  of  1.8  invertebrates  per 
kilogram  of  litter  in  June  increasing  to  33.6  in  July  (Table  3-7-271),  and  47.0 
in  September  (Table  3-7-275).  During  all  three  sampling  periods  population 

trends  varied  within  and  between  the  three  microhabitats  studied.  In  pinyon 
litter,  the  number  of  invertebrate  captures  peaked  in  July  and  then  dropped 
off  substantially  in  September.  In  contrast,  juniper  and  shadscale  litter 
samples  increased  over  the  sampling  season,  although  the  increase  in  inverte¬ 
brates  in  juniper  litter  is  small  compared  to  that  in  shadscale  litter.  The 
most  obvious  explanation  for  these  trends  lies  in  the  capture  numbers  of 
Collembola  and  Acari  in  July  and  September.  The  highest  capture  of  Collembola 
occurred  in  July,  primarily  in  pinyon  litter,  which  accounts  for  the  numbers 
peak  in  that  litter  type.  Acari  captures  increased  in  July  and  September  in 
both  juniper  and  shadscale  litter. 


Of  the  three  species  of  ants  found  in  the  June  litter  samples,  only  one  species 
was  present  in  the  remaining  sampling  periods.  Three  other  species  were 
present  for  both  the  July  (Table  3-7-273)  and  September  (Table  3-7-277) 
sampling  periods.  These  were  elongate-bodied  spr.ingtails  (Entomobryidae) , 
pseudoscorpions  (Chel onethi da) ,  and  barklice  ( Psocoptera) . 


Feeding  habits  of  the  litter  captures  at  this  site  reflected  the  presence  or 
absence  of  relatively  large  numbers  of  Collembola  and  Acari  in  the  July  and 
September  periods. 

In  herbaceous  sweep  samples  from  the  south  slope/pinyon-juniper 'habitat  in 
June,  48  invertebrates  were  captured,  representing  21  species  groups  (Table 
3_7.279).  Of  this  total,  about  one-fifth  were  from  each  of  two  families-- 
plant  bugs  (Hemiptera:  Miridae)  and  eulophid  wasps  (Hymenoptera :  Eulophidae). 
Other  families  with  relatively  large  numbers  were  Psyllidae  and  Formicidae, 
both  of  which  contributed  1ST  or  more  to  the  total  captures. 

Herbi  vores  were  the  most  abundant  grouo  captured  in  June  (48%  of  the  total 
captures)  (Table  3-7-280).  Within  the  herbivore  feeding  type,  Miridae  and 
Psyll i dae  were  the  most  abundant  families,  with  various  other  Homoptera  also 
included.  Flower  feeders,  the  next  most  abundant  group,  was  composed  of  two 
parasitic  Hymenoptera  families  and  one  family  of  flies  (Chi oropi dae) .  The 
omnivore  category  was  composed  exclusively  of  ants. 


In  July  at  the  south  slope  pinyon-juniper  site  80  invertebrates  in  15  species 
groups  were  captured  (Table  3-7-281).  Sixty  percent  of  the  total  captures 
were  contained  in  two  families,  globular  springtails  (Sminthuridae)  with  27.5;3 
and  leafhoppers  (Cicadel  1  idae)  with  32. 5 rs  of  the  total.  Acari  made  up  16%  of 
the  total . 

As  both  of  the  numerically  abundant  groups  are  plant  sap  feeders,  the 
herbivore  level  at  the  south  slope  pinyon-juniper  site  contains  over  60%  of 
the  total  captures  (Table  3-7-282).  The  second  largest  feeding  type  is  the 
unknown  (16.3%)  which  is  made  up  of  mites  (Acari). 
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In  September,  35  species  groups  yielded  156  invertebrates  in  herbaceous  sweep 
samples  at  the  south  slope  pinyon-juniper  site  (Table  3-7-283).  Numerical 
dominants  were  leafhoppers  and  aphids  (Aphididae)  which  contained  42%  and  20% 
of  the  total  captures,  respectively.  Eulophid  wasps  (Eulophidae)  was  the 
only  other  family  which  contained  greater  than  5%  of  the  total  captures. 

The  majority  of  the  herbivores  were  in  the  two  numerically  dominant  families, 
Cicadellidae  and  Aphididae  (Table  3-7-284).  Both  are  plant  sap  feeders.  The 
second  most  abundant  feeding  type,  flower  feeders,  was  made  up  of  adult  flies 
(Diptera)  and  wasps  (Hymenoptera) . 

Over  the  entire  season,  total  captures  were  greatest  in  September  as  was  the 
total  number  of  species  groups.  Of  the  numerically  dominant  families  in  June 
samples,  only  the  ants  (Formicidae)  and  eulophid  wasps  (Eulophidae)  were 
present  in  all  sampling  periods.  The  parasitic  wasps  are  short-lived 
individuals.  Neither  of  the  leafhopper  species  groups  common  in  July  was 
present  in  September,  but  the  second  largest  group,  Sminthuridae,  was  found 
in  small  numbers  in  the  latter  samolina  period. 
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Herbivores  were  the  abundant  invertebrate  feeding  type  captured  during  all 
sampling  periods  in  the  south  slope  pinyon-juniper  habitat.  The  abundant 
taxa  in  the  herbivore  category  varied  from  period  to  period,  with  Miridae 
and  Psylidae  in  June,  Sminthuridae  and  Cicadellidae  in  July,  and  Cicadellidae 
and  Aphididae  in  September.  Dipteran  and  hymenopteran  flower  feeders, 
represented  by  a  variety  of  families  and  species  groups,  were  relatively 
abundant  in  all  sample  periods.  Omnivores,  unknowns,  or  predators  were  also 
relatively  abundant  in  one  or  more  sampling  periods. 

In  beating  samples  taken  from  pinyon  pine  at  the  south  slope  pinyon-juniper 
habitat  in  June,  32  invertebrates  were  captured  in  eight  species  groups. 

Ants  and  mites  accounted  for  68%  of  the  captures . (Tabl e  3-7-285). 


Feeding  habits  reflect  the  numerical  dominance  of  ants  and  mites,  with  50% 
omnivores  and  20%  unknowns . (Table  3-7-286). 

Beating  samples  from  pinyon  pine  at  the  south  slope  pinyon-juniper  site  in 
July  contained  142  invertebrates  in  27  species  groups  (Table  3-7-287). 
Numerically  dominant  groups  included  a  species  group  of  immature  plant  bugs 
(Miridae)  with  32%  of  the  total  captures  and  two  species  groups  of  thrips 
(Thysanoptera)  with  25%.  Of  the  total  captures,  half  of  the  species  encountered 
were  in  the  order  Hymenoptera;  three-quarters  of  these  were  parasitic  wasps. 


Herbivores  were  the  numerically  dominant  feeding  type  with  65.2%  of  the  total 
captures,  including  both  of  the  most  abundant  groups.  The  second  largest  group, 
predators,  consisted  of  individuals  from  Araneida ,  Hymenoptera,  Diptera  and 
Coleoptera.  (Table  3-7-288). 


In  September,  92  invertebrates  representing  18  species  groups  were  captured 
in  beating  samples  from  pinyon  pine  at  the  south  slope  pinyon-juni per  habitat. 

Over  half  of  these  were  of  one  species  group  of  globular  springtails  (Sminthuridae) . 
None  of  the  remaining  groups  contributed  more  than  7%  of  the  total  captures. 

(Table  3-7-289). 


Sminthuridae  made  up  most  of  the  captures  in  the  herbivore  feeding  category  in 
the  September  beating  samples  (Table  3-7-320).  Predators,  which  contributed 
19.6%  of  the  total  captures,  were  all  spiders  (Araneida). 


Capture  totals  and  numbers  of  species  groups  in  the  south  slope  pinyon-juni per 
beating  samples  from  pinyon  pine  peaked  in  the  July  sample.  Three  species 
groups  were  present  in  both  June  and  July  samples.  Four  species  groups  were 
present  in  both  July  and  September  samples,  including  Sminthuridae  which  was 
the  most  abundant  family  in  September.  The  Miridae  nymph  collected  commonly 
at  this  site  in  July  was  not  present  in  June  or  September  samples. 
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Feeding  habit  percentages  for  each  sampling  period  reflect  the  low  total 
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Over  the  season,  the  most  significant  change  in  the  invertebrate  fauna  captured 
was  the  loss  of  the  large  Miridae  population  present  in  the  June  samples.  This  0 

group  was  the  primary  contributor  to  the  peak  in  total  numbers  occurring  in 
June.  Five  species  groups  were  present  in  both  the  June  and  July  results, 
although  only  one  was  an  insect  (a  bark  louse  -  Psocoptera).  The  rest  were 
mites  and  spiders.  September  results  contained  a  small  number  of  the  springtails 
which  were  common  in  July,  and  one  specimen  of  an  abundant  species  group  of 
plant  bug  (Miridae)  found  in  June. 

Herbivores  were  the  most  numerous  invertebrates  captured  in  all  three  sampling 
periods  at  Site  2J.  In  June,  the  herbivore  feeding  type  was  primarily  one 
species  group  of  Miridae,  while  in  July,  a  group  of  three  families  contributed 
to  the  total.  In  September,  the  herbivore  level  was  made  up  of  several  groups 
with  small  total  captures. 

Aerial  sweep  samples  from  the  foliage  of  pinyon  pine  at  the  south  slope  pinyon- 
juniper  habitat  (Site  2)  in  June  contained  only  seven  invertebrates  in  seven 
species  groups  (Table  3-7-290).  Predators  were  the  largest  feeding  type, 
containing  three  individuals,  while  the  herbivore  and  flower  feeder  level  each  0 
contained  two  (Table  3-7-291).  Only  one  family  was  found  only  in  pinyon  pine 
at  this  site,  Agromyzidae,  a  leaf-miner  fly  which  is  normally  associated  with 
deciduous  species. 

j 

Aerial  sweeps  from  pinyon  pine  at  Site  2  in  July  contained  31  individuals  in 
15  species  groups.  Over  half  the  total  numbers  were  in  the  families  of 
checkered  beetles  (Cleridae)  and  eulophid  wasps  (Eulophidae)  (Table  3-7-292). 

Twelve  invertebrates,  including  the  abundant  family  of  beetles  (Cleridae),  were 
considered  predators  giving  this  feeding  type  the  largest  percentage  of  total 
captures  at  38.7  (Table  3-7-293).  The  remaining  family  considered  abundant 
(Eulophidae)  is  a  parasitic  wasp  family  whose  adults  make  up  two-thirds  of  the 
second  largest  feeding  type,  flower  feeders. 

In  September,  38  individuals  in  21  species  groups  were  present  in  the  aerial 
sweep  sample  from  pinyon  pine  at  the  south  slope/pinyon-juniper  site,  one-third 
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of  which  were  plant  bugs  (Miridae)  (Table  3-7-294  ).  No  other  family  contributed 
more  than  three  individuals  to  the  sample  except  Eulophidae,  which  was  also  a 
common  family  in  July. 


A  combination  of  four  Homoptera  families  and  the  abundant  hemipteran  family, 
Miridae  make  up  the  bulk  of  the  63.2%  herbivores  taken  in  aerial  sweeps  at 
Site  2  in  September  (Table  3-7-295). 

Over  the  season,  aerial  sweep  samples  from  pinyon  pine  at  the  south  slope 
pi nyon- j uni  per  habitat  showed  a  numerical  peak  in  September.  Abundant  famines 
each  period  varied  with  one  exception,  Eulophidae,  which  was  common  in  July  and 
September,  but  with  different  species  groups  making  up  the  total  each  time. 

Herbivores  were  the  abundant  feeding  type  in  sweep  samples  from  pinyon  pine 
only  in  September.  In  June  and  July,  predators  were  most  common,  with  different 
contributing  groups  in  each  period. 


Aerial  sweep  samples  from  the  foliage  of  juniper  at  the  south  slope/pinyon- 
juniper  site  (Site  2)  contained  95  invertebrates  in  eight  species  groups  in 
June  (Table  3-7-290).  Eighty-seven  percent  of  the  total  captures  were  of  one 
species  group  in  the  family  Miridae,  with  globular  springtails  (Sminthuri dae) 
the  only  other  group  with  more  than  two  individuals.  These  two  groups  and  one 
moth  larvae  were  the  only  herbivores  in  the  samples  but  represent  95«  of  all 
captures  (Table  3-7-291). 


p-jfty  sweeps  from  juniper  foliage  in  July  at  Site  2  show  39  invertebrates  in 
17  species  groups  (Table  3-7-292).  Nearly  half  of  the  total  captures  and 
number  of  species  groups  belong  to  a  variety  of  parasitic  wasp  families  (Hymen- 
optera).  The  majority  of  the  remaining  total  numbers  are  contained  in 
Sminthuri dae  and  Miridae. 


Despite  the  fact  that  three  parasitic  wasp  families  contained  greater  than  10% 
of  the  total  captures,  the  herbivore  level  is  the  most  abundant  feeding  type 
(Table  3-7-293).  Both  of  the  most  abundant  families  are  included  in  this  group, 
along  with  individuals  from  four  other  orders.  The  flower  feeder  level  consisted  of 
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most  of  the  Hymenotpera.  The  last  feeding  type,  predator,  contained  over  15% 
of  the  total  captures  and  consisted  of  a  Hymenoptera  famioy  and  a  spider  family. 

September  results  from  aerial  sweeping  of  juniper  foliage  contained  43  inverte¬ 
brates  in  13  species  groups,  the  second  largest  total  captures  in  aerial 
sweeps  from  all  sites  sampled  in  September.  Plant  bugs  (Miridae)  and  froghoppers 
(Cercopidae)  accounted  for  32  of  the  43  total  captures  (Table  3-7-294). 


The  abundance  of  herbivores  in  the  feeding  habit  results  for  September  samples 
at  Site  2,  83.7%  of  the  captures  (Table  3-7-295),  reflects  the  capture  totals 
of  Miridae  and  Cercopidae. 


Over  the  season,  invertebrate  captures  from  aerial  sweeps  of  juniper  foliage 
at  the  south  slope  pinyon-juniper  habitat  fluctuated,  with  the  highest  total 
in  June,  and  the  lowest  in  July.  The  abundant  plant  bug  species  group  from 
June  was  also  relatively  abundant  in  July,  but  absent  in  September  samples, 
although  another  species  group  of  the  family  was  present.  Only  globular 
springtails  (Sminthuridae)  were  present  in  all  sampling  periods. 


i 

Herbivores  were  the  numerically  dominant  invertebrates  in  all  periods,  usually 
with  either  Miridae  or  Sminthuridae  as  one  of  the  major  components.  In  July, 
there  were  a  large  number  of  parasitic  wasp  adults  which  contributed  to  the  large 
percentage  of  flower  feeders  found  only  in  this  period. 


The  Malaise  trap  in  the  south  slope ’pinyon-juniper  habitat  (Site. 2)  contained 
an  estimated  2,872  invertebrates  after  10  days  in  June  (Table  3-7-296).  Six 
groups  contributed  a  total  of  62%  of  the  total  captures,  including  five  families 
of  flies  (Diptera).  The  most  abundant  groups,  anthomyiid  flies  (Anthomyi idae) 
and  a  variety  of  adult  moths  (Lepidoptera) ,  each  contained  13.6%  of  the  captures. 

Flower  feeders  dominated  the  Malaise  captures  at  Site  2  in  June,  with  the  bulk 
of  these  in  the  abundant  groups  of  adult  moths,  Chi ronomidae ,  and  Sciaridae. 

Only  one  other  feeding  type,  unknowns,  contained  greater  than  10%  of  the  captures, 
with  nearly  three-fourths  of  this  total  in  one  family  -  Anthomyi idae.  (Table  3-7-297). 
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July  results  for  Malaise  trap  captures  from  the  south  slope  pinyon-juniper 
habitat  contained  636  invertebrates  in  41  species  groups  (Table  3-7-  29$. 

Five  groups  each  contained  greater  than  5%  of  the  captures,  led  by  a  variety 
of  adult  moths  which  made  up  27.6%  of  the  total,  gall  midges  with  16.3%,  a 
variety  of  Homoptera  with  10%,  and  anthomyiid  flies  and  tiphiid  wasps  (Tiphiidae) 
with  over  5%  each.  In  July  less  than  one-half  of  the  total  species  groups 
captured  were  in  the  order  Diptera. 


Feeding  habit  results  for  invertebrates  captured  in  the  Malaise  trap  at  the 
south  slope  pinyon-juniper  habitat  in  July  show  flower  feeders  as  the  largest 
group  with  50.9%  of  the  captures.  Over  one-half  of  this  total  were  adult  moths, 
the  only  abundant  group  in  this  feeding  type.  Unknowns,  the  second  largest 
group  with  28.9%  of  the  total  captures,  consisted  primarily  of  Cecidomyi idae 
and  Anthomyi idae.  (Table  3-7-299). 


In  September,  results  at  Site  2  for  Malaise  trap  sampling  revealed  424  inver¬ 
tebrates  in  24  species  groups  (Table  3-7-300).  Of  this  total,  four  groups 


contain  over  10%  of  the  captures,  led  by  anthomyiid  flies  with  <_c..6/c>,  a  vane  O' 
of  homopterans  with  17.9%,  a  variety  of  adult  moths  with  15.1%  and  scarab 
beetles  (Scarabaeidae)  with  11.3%.  These  groups  show  a  combined  total  of  66.9% 
of  all  captures.  Fourteen  of  the  24  species  groups  are  contained  in  10  families 
of  flies  (Diptera) . 


Feeding  habits  for  the  captures  at  Site  2  in  September  show  flower  feeders  as 
the  abundant  feeding  type  with  one  numerically  abundant  group,  adult  moths,  and 
a  variety  of  Hymenoptera  and  Diptera  included.  The  second  largest  group, 
unknowns,  was  primarily  anthomyiid  flies  (Table  3-7-301). 

Over  the  season,  capture  totals  decreased  from  2,872  invertebrates  in  June  to 
424  in  September.  Anthomyi idae  was  the  most  abundant  family  taken  all  season, 
with  one  species  group  abundant  in  June,  a  different  one  in  July,  and  both 
present  and  abundant  in  September.  In  all,  16  species  groups  present  in  June 
were  also  found  in  July,  including  a  fall  midge  (Cecidomyi idae)  abundant  in 
both  periods.  Eight  of  these  groups  were  also  present  in  September  with  only 
the  anthomyiid  flies  considered  abundant. 
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Trap  D-Vac  samples  were  taken  from  shadscale  (At rip! ex  con ferti folia.)  in  the 
south  slope  pinyon-juni per  habitat.  In  June,  the  average  for  five  shadscale 
plants  sampled  was  277.7  invertebrates  per  cubic  meter  of  plant  with  a  standard 
error  of  100.2  (Tables  3-7-303). 


Variation  in  the  number  of  invertebrates  per  cubic  meter  of  shadscale  at  the 
south  slope  pinyon-juniper  site  ranged  from  67.3  to  611.2.  The  average  for  the 
five  shadscale  plants  was  277.7  invertebrates  per  cubic  meter  with  a  standard 
error  of  100.2  (Tables  3-7-321  and  3-7-303).  Forty-three  invertebrates  in  14 
species  groups  were  captured  at  this  site  with  a  species  group  of  Tortricoidea 
larvae  (Lepidoptera)  making  up  over  one-third  of  the  total  captures  (Table  3-7- 
304).  Other  abundant  groups  included  scale  insects  in  the  superfamily  Coccoidea 
and  leafhoppers  (Cicadel 1 idae) ,  each  with  eight  individuals.  Ninety-three 
percent  of  all  captures  were  herbivores  (Table  3-7-305). 


Sixty  i n vertebrates  were  captured  in  five  samples  from  shadscale  at  the  south 
si  ope/ pinyon-juniper  site  in  July.  Results  are  presented  in  Tables  3-7-307  and 
Tho  n i jmhpv’  nf  n pwor+ohrates  per  cubic  meter  of  plant  averaged  709.2 

J  /  w/L.1.  •  ills—  •  I  oM  i V—  '  ^  ^  ^  v  r  1 

with  a  standard  error  of  377.1. 


Sixty  percent  of  the  invertebrates  captured  were  leafhoppers  (Cicadel 1 i dae)  and 
midges  (Chironomidae)  (Table  3-7-308).  Both  families  were  picked  up  on  all 
plants  sampled,  and  the  majority  of  specimens  within  each  family  belonged  to 
one  species  group.  In  all,  21  species  groups  were  taken  from  shadscale  foliage 

at  this  site  in  July. 


Eighty-eight  percent  of  the  total  captures  were  comprised  of  invertebrates  in 
two  feeding  types,  herbivores  with  40.0%  and  flower  feeders  with  48.3%  (Table 
3-7-309).  The  abundant  families  made  up  the  bulk  of  the  two  feeding  types  with 
leafhoppers  containing  14  of  the  24  herbivores  and  Chironomidae  containing  22 
of  the  29  flower  feeders  (Table  3-7-308). 


In  September,  the  number  of  invertebrates  per  cubic  meter  averaged  2,035.8  with 
a  standard  error  of  1,147.1  (Tables  3-7-323  and  3-7-311).  Actual  captures 
totaled  24,  with  the  invertebrates  relatively  evenly  divided  among  four  samples. 
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The  numerically  dominant  family  was  an  unknown  homopteran  in  the  superfamily 
Coccoidea,  which  contributed  seven  individuals  (29:5  of  the  total),  six  of  which 
were  in  one  sample  (Table  3-7-312).  Two  species  groups  of  leaf  beetles 
(Chrysomelidae)  and  three  species  groups  of  leafhoppers  (Cicadel 1 idae)  made  up 
the  next  most  abundant  taxa. 


The  eight  invertebrates  in  the  Berlese  calibration  sample  were  all  leafhoppers, 
an  indication  that  this  family  is  numerically  more  important  than  results  show. 
Feeding  habit  percentages  reflect  the  feeding  types  of  the  abundant  taxa.  All 
were  herbivores  which  made  up  the  bulk  of  the  87.5:5  of  the  total  captures  (Table 

3-7-313). 


Over  the  sampling  season  at  the  south  slope  pinyon-juni per  habitat,  the  average 
number  of  invertebrates  per  cubic  meter  of  shadscale  plants  increased  from 
277.7  in  June  to  2,035.8  in  September;  however,  total  captures  were  highest  in 
July  (60)  and  dropped  to  24  in  September.  The  numerically  dominant  group  which 
appeared  in  all  samples  was  Cicadellidae  (leafhoppers).  Scale  insects  (super- 
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comprised  of  two  distinct  and  different  species  of  active  immatures.  The  last 
abundant  group  captured  in  June,  moth  larvae  in  the  superfamily  Tortri coidea , 
was  caught  in  relatively  large  numbers  but  was  absent  from  later  samples. 


In  July,  midges  (Chi ronomidae)  were  the  most  abundant  group  sampled.  The  three 
species  groups  captured  in  July  were  not  present  in  samples  from  shadscale  in 
June  or  September. 

In  addition  to  previously  mentioned  families,  September  samples  contained  two 
abundant  species  groups  of  leafbeetles  (Chrysomelidae),  neither  of  which  was 
present  prior  to  September. 

Total  captures  at  this  site  were  comparable  to  other  sites  in  all  sampling 
periods,  including  the  second  highest  total  in  July.  In  July,  Site  2  contri¬ 
buted  21  species  groups. 
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C.  North  Slope  Pinyon-Juniper  Habitat  (Site  3)  -  Results  for  the  north 
slope  pi nyon- j uni  per  ground-dwelling  invertebrates  sampled  in  pitfalls  in  June  Q 

show  387  individuals  captured  from  eight  orders.  The  total  calculated  inverte¬ 
brate  density  at  Site  3  was  0.60  indi viduals/m2lTable  3-7-324). 

Highest  total  captures  were  in  the  order  Collembola  (240  individuals)  followed 
by  Col eoptera  (59  individuals)  and  ants  (39  individuals). 

Feeding  habit  results  for  pitfall  captures  at  the  north  slope  pinyon-juniper 
habitat  showed  62%  saprovores,  all  litter-dwelling  Collembola.  Predators, 
which  consisted  of  all  of  the  spiders  (Araneida)  and  beetles  (Col eoptera),  were 
the  next  abundant  feeding  category. 


Twelve  hundred  and  two  invertebrates  (in  nine  orders)  were  captured  in  pitfalls 
at  Site  3  (north  slope  pinyon-juniper)  in  July.  Acari  was  the  most  numerous 
group  captured  with  600  individuals  (diversity  =  5.14/m  ). (Table  3-7-325). 


The  unknown  feeding  category  dominated  the  north  slope  pinyon-juniper  ground¬ 
dwelling  fauna.  This  category  was  comprised  entirely  of  mites  (Acari)  and 
made  up  50.2%  of  total  captures.  The  next  most  abundant  feeding  category  was 
saprovores  with  33.9%  of  the  total  captures,  made  up  primarily  of  Collembola. 
All  of  the  ants  were  omnivores.  Beetles  (Col eoptera)  contributed  to  the 
saprovore,  herbivore,  and  predator  levels. 
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In  September,  425  individuals  in  nine  orders  were  captured  in  the  north  slope 
pinyon-juniper  habitat  (14.65  individuals  per  m  )  (Table  3-7-326).  The  largest 
order,  Acari,  accounted  for  80%  of  the  total  captures. 


The  saprovore  level  contained  only  4.0%  of  the  total  captures  and  included 
Collembola,  Phalangida,  and  some  Coleoptera.  The  predator  feeding  category 
was  composed  of  spiders  (Araneida),  beetles  (Coleoptera),  and  one  centipede 

(Geophi lomorpha) . 


Over  the  entire  sampling  period,  total  captures  went  from  387  individuals  in 
June  to  1,202  in  July  and  423  in  September. 


3-7-696 


The  numerically  dominant  groups  were  Collembola  and  Acari.  Collembola  was  the 
dominant  group  captured  in  June  (62%  of  the  total  captures).  Acari  accounted 
for  80%  of  the  total  captures  in  September.  In  July,  Acari  accounted  for  almost 
50%  and  Collembola  over  33%  of  the  total  captures. 


The  dominant  feeding  type  varied  for  each  sample  period  relative  to  the  inver¬ 
tebrate  group  which  was  numerically  dominant  in  the  samples.  In  the  cases  of 
both  Collembola  and  Acari,  their  respective  feeding  habits  (saprovore  and 
unknown)  contained  relatively  few  individuals  of  any  other  order ,  and  as  a 
result  the  percentage  of  total  captures  in  the  feeding  types  saprovore  and 
unknown  are  almost  identical  to  the  percent  relative  abundance  of  Collembola 
and  Acari . 


Results  of  the  litter  D-Vac  sampling  at  the  north  slope  pi nyon -juniper  habitat 
are  similar  to  those  from  the  south  slope  pinyon- juniper  site  in  June  in  that 
small  numbers  of  invertebrates  per  kilogram  of  litter  were  captured  in  all 
samples  (Table  3-7-327).  The  average  was  5.0  invertebrates  per  kilogram  of 
litter  (Table  3-7-  26^ .  Of  the  five  samples,  three  were  taken  from  pinyon  pine 
litter  and  contained  14.5,  0.0  and  9.3  invertebrates  per  kilogram  of  litter. 

The  remaining  two  samples  were  taken  from  the  juniper  duff  and  contained  0.0 
and  3.1  invertebrates  per  kilogram  litter. 


Feeding  habits  for  the  13  invertebrates  taken  in  litter  samples  at  the  north 
slope  pinyon- juni per  site  in  June  showed  the  predator  category  as  the  most 
abundant,  containing  four  beetles  and  one  spider  (Table  3-7-270). 


The  number  of  invertebrates  per  kilogram  of  litter  ranged  from  20.4  to  82.6  in 
the  north  slope  pinyon-juniper  habitat  in  July  (Table  3-7-328).  The  average 
number  per  kilogram  of  litter  derived  from  these  five  samples  is  61.3  with  a 
standard  error  of  11.8.  As  at  Site  2,  there  are  large  differences  in  total 
invertebrate  numbers  based  on  the  microhabitat  sampled.  Pinyon  pine  litter 
yielded  80.9,  73.3  and  82.6  invertebrates  per  kilogram  of  litter  while  only 
10.2  and  24.8  invertebrates  were  found  per  kilogram  of  juniper  litter 
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Variation  in  the  numbers  of  invertebrates  in  pinyon  samples  was  minimal.  The 
large  variation  in  juniper  samples  may  be  explained  by  looking  at  the  fauna 
captured.  In  the  juniper  sample  with  the  largest  number  of  invertebrates,  43 
of  45  invertebrates  captured  were  ants  (Hymenoptera:  Formicidae),  which 
indicates  that  this  sample  was  probably  taken  over  the  opening  of  an  ant 
nest. 

In  all,  a  total  of  238  invertebrates  in  23  species  groups  were  captured  from 
litter  samples  at  the  north  slope  pinyon  junipersite  in  July.  Litter  samples 
at  this  site  contained  three  numerically  dominant  groups  including  two  families 
of  Collembol a  with  28%  of  the  total  captures,  three  species  of  ants  (Hymenoptera: 
Formicidae)  with  43%  of  the  total  captures,  and  a  variety  of  mites  (Acari)  with 
12%  of  captures  (Table  3-7-273).  All  Collembola  and  most  of  the  Acari  came 
from  pinyon  litter,  while  ants  were  found  in  all  samples. 

Invertebrate  food  habitat  classification  for  the  north  slope  pinyon- juniper 
habitat  reflects  the  large  number  of  ant  captures.  Accordingly,  43.3%  of  the 
invertebrates  captured  were  classed  as  omnivores  (Table  3-7-274).  The  next 
most  abundant  food  category,  saprovore,  was  composed  primarily  of  Collembola, 
while  the  third,  unknown,  was  primarily  mites.  The  last  remaining  abundant 
level,  predator,  was  composed  of  spiders,  pseudoscorpions,  and  stilletto  fly 
larvae  (Therevi dae) .  In  September,  an  average  of  44.7  invertebrates  per  kilo¬ 
gram  of  litter  was  taken  from  the  samples  at  the  north  slope  pinyon-juniper 
habitat  (Table  3-7-275).  Five  samples  ranging  from  3.9  to  111.2  invertebrates 
contributed  to  this  average,  and  to  the  standard  error  of  24. 2 .(Table3-7329) .  Two  sample 
were  taken  in  duff  under  pinyon  pine,  and  contained  96.3  and  111.2  invertebrates 
per  kilogram  of  litter  respectively.  The  remaining  three  samples  were  taken 
in  juniper  duff  and  all  contained  less  than  eight  invertebrates  per  kilogram 
of  litter  (Table  3-7-330  ). 

Ants  (Hymenoptera:  Formicidae)  and  mites  (Acari)  made  up  69%  of  the  inverte¬ 
brates  captured  in  September  (Table  3-7-277  ).  Other  relatively  abundant 
groups  were  springtails  (Collembola:  Isotomidae)  and  bark  lice  (Psocoptera) . 

All  of  the  mites  and  Collembola  were  in  one  pinyon  litter  sample,  and  the  ants 
were  in  the  other.  This  concentration  of  ants  in  one  sample  is  again  indicative 


3-7-698 


of  a  nest  located  beneath  the  duff  within  the  area  vacuumed.  Omnivores  were 
the  most  abundant  invertebrates  captured  at  the  north  slope  pinyon-juniper 
in  September  (Table  3-7-278);  all  were  ants.  The  second  largest  feeding  category, 
unknown,  consisted  entirely  of  mites.  The  remaining  two  feeding 
levels,  saprovores  and  predators,  were  also  abundant  in  samples. 


There  was  an  increase  in  the  average  number  of  invertebrates  per  kilogram  of 
litter  over  the  summer,  from  5.0  in  June  to  44.7  in  July  (Table  3-7-271  )  to 
61.3  in  September  (Table  3-7-275  ).  In  the  pinyon  pine  duff  samples,  ranges 
increased  from  less  than  15.0  in  June  to  70.0-80.0  in  July  and  over  95.0  in 
September,  while  in  juniper  samples,  numbers  increased  from  less  than  4.0  in 
June  to  over  20.0  in  July,  and  down  to  less  than  8.0  individuals  per  kilogram 
of  litter  in  September. 


In  pinyon  pine  duff  samples,  the  increased  numbers^  in  July  from  June  are 
primarily  attributed  to  increases  in  captures  of  one  ant  species  also  found  in 
June,  and  to  an  abundance  of  Collembola  not  present  in  the  June  sampling 
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in  previous  sampling  periods,  but  Collembola  numbers  were  much  reduced 


Juniper  litter  sample  peaks  in  July  are  based  on  increases  in  ant  (Hymenoptera : 
Formicidae)  captures  in  both  samples  (Table  3-7-273).  The  three  major  groups 
encountered  in  the  July  samples,  Collembola,  Acari,  and  Formicidae,  were  not 
abundant  in  June.  The  Collembola  population  peaked  in  July  and  was  still 
present  in  September.  Acari  increased  from  0  in  June  to  57  individuals  per 
kilogram  of  litter  in  September  samples,  while  ants  peaked  in  numbers  in  July 
and  were  less  abundant  in  September  although  still  quite  common.  The  results 
for  Formicidae  are  biased  by  the  presence  of  ant  nests  within  the  sample 
boundary  in  both  the  July  and  September  samples.  A  comparison  of  species  present 
in  litter  samples  between  June  and  July  shows  that  four  of  the  10  species  taken 
in  June  were  present  and  more  abundant  in  the  July  samples.  Seven  species 
present  in  September  samples  were  also  found  in  July  samples,  and  three  of  the 
four  species  common  during  the  first  two  sampling  periods  were  also  present 
in  September.  These  three  species  included  an  ant  (Hymenoptera:  Formicidae),  a 
beetle  (Coleoptera:  Curcul ionidae  and  a  ground  beetle  larvae  (Coleoptera: 
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Carabidae).  Spider  families  and  mites  were  present  throughout  the  three 
sample  periods.  The  predator  feeding  category  was  the  most  abundant  in  June  f 

samples.  In  July  and  September  omnivores  (primarily  ants)  were  the  most 
abundant  feeding  group.  The  relative  importance  of  other  levels,  specifically 
saprovore  and  unknown,  are  based  almost  wholly  on  the  number  of  Collembola  and 
mites.  Consequently,  saprovores  were  more  abundant  in  July,  while  unknowns  were 
more  abundant  in  September. 


Herbaceous  sweep  samples  from  the  north  slope  pi nyon-juniper  habitat  in  June 
had  the  second  lowest  total  captures  taken  in  any  habitat  or  sampling  period 
throughout  the  season  (Table  3-7-279).  Of  the  29  invertebrates  in  16  species 
groups,  28%  were  ants,  and  20%  each  were  delphacid  planthoppers  (Homoptera: 
Delphacidae)  and  leafhoppers  (Cicadel  1  idae) .  No  other  group  contained  more 
than  two  individuals. 
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The  dominant  feeding  category  in  the  June  herbaceous  sweep  samples  was  herbivore, 
including  both  of  the  abundant  Homoptera  families  listed  above,  plant  bugs 
(Mindae),  a  short  horned  grasshopper  (Acrididae)  anG  two  beetles  (Table  3 
280).  Ants  made  up  the  second  most  abundant  feeding  type,  omnivores,  and 
several  fly  and  wasp  families  contributed  to  the  third  largest  feeding  type 
flower  feeders. 


Twenty  species  groups  contributed  35  individuals  in  herbaceous  sweep  samples 
at  the  north  slope/pinyon-juniper  habitat  in  July  (Table  3-7-281).  Of  these 
35  specimens,  31%  were  ants  ( Formi ci dae) ,  making  this  by  far  the  most  abundant 
family  captured.  Other  abundant  types  included  globular  springtails  (Sminthuri dae) 
and  leafhoppers  (Cicadel lidae) ,  both  with  greater  than  14%  of  the  total  captures. 

The  abundance  of  ants  in  the  herbaceous  sweep  sample  from  the  north  slope  pi nyon- 
juniper  habitat  made  the  omnivore  category  the  second  largest  in  September. 

The  remaining  abundant  families  contributed  to  the  herbivore  level,  the  most 
abundant  feeding  type  at  the  north  slope  pinyon-juniper  site  in  July  (Table 
3-7-282). 
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In  September,  90  individuals  representing  nine  species  groups  were  captured  from 
the  north  slope  pinyon-juniper  habitat  (Table  3-7-283).  Eighty  percent  of  this 
total  was  contributed  by  one  species  group  of  psyllids  (Homoptera:  Psyl  idae). 

Herbivores  contained  93.3"  of  the  total  captures  in  September  (Table  3-7-284). 
Seasonal  trends  in  total  captures  peaked  in  September  with  90  individuals, 
while  the  number  of  species  groups  was  largest  in  the  early  periods  and  showed 
a  low  of  nine  in  September.  Of  the  abundant  families  present  in  June,  all 
three  were  present  in  July,  when  both  leafhoppers  and  ants  were  abundant.  The 
remaining  abundant  group  in  July,  globular  springtails  (Sminthuridae) , 
not  present  in  the  June  or  September  samples.  Three  species  groups  captured 
in  July  were  also  captured  in  June  including  the  two  species  of  ants  which  made 
up  the  abundant  family  in  the  early  period.  No  species  groups  were  found  in 
both  the  July  and  September  samples.  Overall,  the  north  slope  pinyon-juniper 
site  was  consistently  low  in  both  total  invertebrate  numbers  and  diversity 
(number  of  species  groups).  Herbivores  were  the  dominant  invertebrates 
in  all  sample  periods  in  the  herbaceous  stratum  of  the  north  si ope/pinyon- 


Beating  samples  from  pinyon  pine  at  the  north  slope  pinyon-juniper  habitat 
(Site  3P)  in  June  yielded  only  12  invertebrates  in  seven  species  groups 
(Table  3-7-285).  Of  this  total,  50%  of  the  captures  were  evenly  divided  among 
crab  spiders  (Thomisidae)  and  assassin  bugs  (Reduvi idae) ,  Only  one  other  species 
group  contained  greater  than  one  individual,  an  unknown  hemipteran  nymph.  Feeding 
habit  percentages  of  total  captures  show  67"  predators,  including  both  of  the 
abundant  families  listed  above  (Table  3-7-286). 

"'V  % 

•r,- 

Results  of  beating  two  pinyon  pine  trees  at  Site  3  in  July  showed  124  inverte¬ 
brates  representing  22  species  groups  (Table  3-7-287).  Just  less  than  half  of 
the  captures  were  the  same  Miridae  nymph  which  was  also  dominant  on  pinyon 
pine  at  Site  3P  in  July.  Three  other  groups  contained  10"  or  more  of  the 
total  captures  -  Thysanoptera ,  Ci cadel 1 i dae ,  and  Aphididae.  Of  the  22  species 
groups  present,  one-third  are  parasitic  wasps.  One  hundred  of  the  124 
captures  from  pinyon  pine  of  the  north  slope  pinyon-juniper  habitat  in 
July  were  herbivores,  giving  a  percentage  of  80.6  (Table  3-7-288). 


This  feeding  habit  includes  all  of  the  numerically  abundant  groups  mentioned 
above . 


In  September,  27  individuals  in  15  species  groups  were  captured  in  beating  samples 
from  pinyon  pine  at  Site  3P  (Table  3-7-289).  The  dominant  family  in  terms  of 
total  captures  and  number  of  species  groups  was  the  family  of  assassin  bugs 
(Reduviidae) ,  followed  closely  in  total  numbers  by  an  unknown  family  of  spiders. 

Of  the  27  total  captures,  just  under  one-half  were  Araneida. 

The  predator  level  was  the  most  abundant  feeding  type  in  the  September  beating 
samples  with  81.5%  of  the  total  captures,  including  the  spiders  and  assassin 
bugs  (Reduviidae),  as  well  as  ladybird  beetles  (Coccinel 1 idae)  and  a  brown 
lacewing  (Neuroptera :  Hemerobi idae)  (Table  3-7-321). 


Total  captures  in  beating  samples  from  pinyon  pine  at  the  north  si ope/pinyon- 
juniper  habitat  peaked  in  July  due  primarily  to  the  abundance  of  a  Miridae 
nymph,  which  was  not  picked  up  in  June  or  September.  Only  three  families  were 
present  throughout  the  season  in  the  juniper  beating  samples,  two  spider 
families,  and  the  assassin  bugs  (Reduviidae),  which  were  present  as  immatures 
in  June  and  adults  in  September.  Changes  in  dominant  feeding  types  are  primarily 
related  to  the  large  number  of  herbivorous  miridae  found  in  July.  In  both 
June  and  September  samples,  the  predator  level  consisted  of  basically  the  same 
groups  and  total  captures. 


Beating  samples  from  juniper  at  the  north  slope  pinyon-juniper  habitat  (Site 
3 J )  in  June  contained  17  invertebrates  in  nine  species  groups  (Table  3-7-285). 
Of  this  total,  four  were  the  same  species  group  of  plant  bugs  (Miridae)  found 
in  abundance  in  juniper  samples  at  the  south  slope  pinyon-juniper  site.  No 
other  family  contributed  more  than  three  invertebrates  to  the  total  captures; 
however,  the  order  Araneida  contained  six  individuals  for  greater  than  one- 
third  of  the  captures. 


Fifty-three  percent  of  the  captures  were  herbivores,  including  Miridae,  making 
this  feeding  type  the  most  common  in  the  June  juniper  beating  samples  at  Site 
3J  (Table  3-7-286)-  Six  of  the  remaining  eight  invertebrates  were  predators 
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(all  spiders),  making  this  the  second  most  abundant  feeding  type  with  35%  of 
the  total  captures. 

Juniper  beating  samples  at  Site  3J  in  July  revealed  13  species  groups  containing 
35  individuals,  both  low  totals  for  all  beating  samples  in  the  July  sampling 
period  (Table  3-7-287).  Numerically  dominant  groups  included  mites  (Acari) 
and  snout  beetles  (Curcul ionidae),  which  together  accounted  for  almost  half  of 
the  total  captures.  Other  groups  with  greater  than  10%  of  the  total  captures 
were  Miridae  and  dictynid  spiders  (Dictynidae) ,  each  with  five  individuals 

captured. 

Five  of  the  feeding  type  categories  which  describe  the  fauna  captured  in  beating 
of  juniper  at  the  north  slope  pinyon-juniper  site  in  July  contain  over  5%  of 
the  total  captures  (Table  3-7-288).  Herbivores  were  most  common,  with  five 
orders  contributing  to  the  15  captures,  while  the  next  two  most  abundant 
feeding  types,  unknown  and  predator,  each  contained  only  one  group  (Acari  and 

Araneida,  respectively). 

September  results  from  beating  of  juniper  at  Site  3J  showed  31  specimens  in  14 
species  groups  (Table  3-7-289);  16  specimens  were  included  in  two  species  groups 
of  barklice  (Psocoptera) .  Only  two  other  families  contained  more  than  one 
individual,  Sminthuridae  (Collembola)  and  Dictynidae  (Araneida). 

Saprovore,  the  feeding  type  of  the  abundant  Collembolan  family,  contained  51. 6, o 
of  the  total  captures  in  September  samples  of  juniper  beating  at  Site  3J 
(Table  3-7-295).  The  second  most  abundant  feeding  type,  predator,  was  comprised 

primarily  of  spiders. 

Seasonal  trends  in  faunal  characteristics  of  invertebrates  captured  by  beating 
juniper  trees  in  the  north  slope  pinyon-juniper  habitat  revealed  no  peak  in 
total  captures,  with  essentially  the  same  number  of  invertebrates  taken  each 
period.  Overall,  captures  from  beating  juniper  at  Site  3J  were  very  low  in 
numbers  and  species  groups  relative  to  other  sites. 


Over  the  season,  only  one  insect  species  group  (in  Curcul  ionidae)  was  present 
in  both  early  periods  (June  and  July),  along  with  two  families  of  spiders. 
September  results  also  contained  the  two  spider  families  (Dictynidae  and 
Thomisidae)  found  in  the  previous  two  periods  as  well  as  one  species  group  of 
Psocoptera.,  Only  two  specimens  of  the  latter  species  group  were  captured  in  July, 
but  the*group  was  numerically  dominant  in  September. 

The  foliage  of  pinyon  pine  at  Site  3  (north  slope  pinyon-juniper  habitat.) 
yielded  five  invertebrates  in  three  species  groups  in  Jjne  aerial  sweeps  (Table 
3-7-290).  Three  of  these  individuals  were  ants,  giving  a  percentage  of  60  for 
the  omnivore  feeding  type  (Table  3-7-291). 

In  July,  aerial  sweep  samples  from  pinyon  at  Site  3  contained  52  individuals, 
which  were  relatively  evenly  distributed  among  28  species  groups  (Table  3-7-292). 
The  largest  family  (Aphididae)  contained  only  13%  of  the  total  captures  and  was 
the  only  family  with  over  10%.  Hymenoptera  contributed  more  than  30%  of  the 
species  groups  captured,  but  made  up  less  than  one-fourth  of  the  individual 
captures . 

July  sweep  samples  from  pinyon  pine  reveal  three  feeding  types  with  over  20%  of 
the  captures  (Table  3-7-293).  The  numerically  dominant  type,  herbivore,  con¬ 
tained  a  variety  of  families  from  Hemiptera,  Homoptera,  Coleoptera  and 
Lepidoptera.  This  is  also  true  of  the  predator  and  flow  feeder  levels,  each 
of  which  contain  members  of  three  orders. 

September  sweep  samples  from  pinyon  pine  foliage  at  the  north  slope  pinyon-juniper 
habitat  contained  13  species  groups  with  24  individuals,  none  of  which  were 
plant  bugs  (Miridae)  (Table  3-7-294).  The  second  largest  family,  pteromalid 
wasps  (Pteromal idae) ,  contained  six  individuals  in  five  species  groups.  Two 
spider  families  were  the  only  others  contributing  more  than  one  individual. 
Pteromal idae  contained  over  one-third  of  the  13  species  groups  and  was  the 
only  family  with  more  than  two  species  groups. 

Feeding  habit  results  show  two  types  with  at  or  near  50%  of  the  total  captures 
(Table  3-7-295),  led  by  the  herbivore  level  with  12  individuals  of  which  nine 
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were  plant  bugs  (Miridae).  The  other  numerically  dominant  feeding  type,  predator, 
contains  spiders  and  pteromalid  wasps. 


Over  the  season,  total  captures  peaked  in  July  after  only  five  in  June.  The 
abundant  families  in  September  were  also  present  in  relatively  large  numbers  in 
July,  although  the  species  groups  changed.  Of  the  remaining  nine  groups  in 
July  samples,  which  contained  over  5%  of  the  total  captures,  only  two  were 
present  in  September. 

Herbivores  were  the  most  abundant  feeding  category  in  July  and  September. 
Predators  were  the  second  largest  feeding  category  in  all  three  sampling 
periods  and  consisted  of  different  spider  families  and  different  species 
groups  of  Pteromal idae. 


In  aerial  sweeps  from  juniper  in  the  north  slope  pinyon-juniper  habitat,  20 
invertebrates  in  six  species  groups  were  captured  in  June  (Table  3-7-290).  Of 
this  total,  greater  than  one-half  were  a  species  group  of  plant  bug  (Miridae). 
Seven  of  the  remaining  eight  invertebrates  captured  were  spiders.  The  feeding 
types  of  these  two  abundant  groups  were  herbivores  and  predators,  contributing 
60%  and  35%  of  the  total  captures,  respecti vely  (Table  3-7-291). 


Aerial  sweeps  from  juniper  foliage  in  July  contained  25  invertebrates  (Table 
3-7-292  ).  Curculionidae  was  the  largest  family  with  four  individuals  in  one 
species  group,  although  the  parasitic  wasp  families  taken  as  a  group  contained 
nearly  one-half  of  the  total  captures  and  over  one-half  of  the  species  groups. 
As  a  result  of  numerical  dominance  of  Hymenoptera,  the  flower  feeding  types  was 
most  abundant  (Table  3-7-293). 

September  results  for  sweep  samples  of  juniper  foliage  at  the  north  slope 
pinyon-juniper  site  show  29  invertebrates  in  12  species  groups  (Table  3-7-294). 
Numerically  dominant  groups  were  Miridae  and  Eulophidae.  Pteromalidae  con¬ 
tained  17%  of  the  total  captures,  giving  a  combined  total  of  65%  for  the  three 
families.  Feeding  habits  for  the  invertebrates  captured  included  the  herbivore, 
flower  feeder  and  predator  levels,  each  with  over  one-fourth  of  the  total 
captures  (Table  3-7-  295). 
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Over  the  season,  sweep  captures  from  juniper  at  the  north  slope  pinyon-juniper 
site  were  relatively  constant,  ranging  from  20  in  June  to  29  in  September. 

The  immature  Miridae,  abundant  in  June,  was  not  captured  in  July  or  September; 
however,  the  Miridae  species  group  found  in  July  was  one  of  the  most  abundant 
groups  in  September. 


Herbivore  was  the  numerically  dominant  feeding  category  in  June.  Predators 
were  relatively  abundant  in  all  periods  and  the  most  abundant  category  in  July. 
In  September,  flower  feeders  were  most  common  due  primarily  to  parasitic  wasp 

captures  which  were  also  common  in  July. 


Malaise  trap  samples  from  the  north  slope  pinyon-juniper  habitat  contained  an 
estimated  7,488  invertebrates  in  June  (Table  3-7-296).  Only  two  groups,  midges 
(Chironomidae)  and  still etto  flies  (Therevidae) ,  contained  greater  than  10%  of 
the  total  captures,  but  seven  other  groups  each  contributed  over  5%  of  the 
total  captures.  These  included  a  group  of  unknown  adult  moth  species,  three 
fly  families  (Mycetophilidae,  Sciaridae,  and  Ceci domyi idae) ,  and  three  Hymenoptera 
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Of  the  abundant  groups,  all  but  Therevidae  and  Cecidomyi idae  were  flower  feeders, 
accounting  for  most  of  the  69%  of  total  captures  in  this  feeding  category. 

Malaise  trap  captures  from  this  site  in  July  contributed  1,020  invertebrates  in 
67  species  groups  (Table  3-7-298).  Sixty-two  percent  of  the  total  captures  were 
contributed  by  five  groups  of  insects  including  22%  unknown  adult  moths,  15%  gall 
midges  (Cecidomyi idae) ,  11%  anthomyiid  flies  (Anthomyi i dae) ,  8%  Chironomidae 
and  6%  sphecid  wasps  (Sphecidae).  Diptera  dominated  capture  numbers  and  con¬ 
tributed  nearly  one-half  of  the  species  groups. 

Flower  feeders  made  up  59.6%  of  all  invertebrates  captured  (Table  3-7-299), 
with  over  one-half  in  the  moth,  chironomid,  and  sphecid  wasp  taxa.  The  28.2% 
of  the  total  captures  in  the  unknown  feeding  category  were  almost  entirely  gall 
midges  (Cecidomyi idae)  and  anthomyiid  flies  (Anthomyi idae) . 
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Malaise  trap  captures  from  the  north  si  ope.  pi nyon-juni per  site  in  September 
consisted  of  476  insects  in  43  taxa  (Table  3-7-300).  A  variety  of  Homoptera 
and  three  species  groups  of  anthomyiid  flies  were  common  in  Malaise  samples. 
Other  taxa  included  a  group  of  moth  species  with  9%  of  the  total  captures,  and 
two  fly  families,  Cecidomyi idae  and  Tachinidae*  wi th  9%  and  7%  of  the  cantures 
respectively.  Hymenoptera  contributed  more  than  1QT  of  the  total  captures. 

Diptera  and  Hymenoptera  species  groups  made  up  the  remainder  of  the  flower 
feeders.  In  the  unknown  feeding  category,  Anthomyiidae  and  Cecidomyi idae  made 
up  the  majority  of  the  captures.  The  Homoptera  group  dominated  the  herbivore 
feeding  category. 


Total  estimated  invertebrate  captures  went  from  7,488  in  June  to  476  in 
September.  Of  the  abundant  groups  in  June,  the  gall  midges  (Ceci domyi i dae)  and 
one  other  species  of  midge  (Chi ronomidae)  were  present  and  abundant  in  July.  An 
additional  six  species  were  also  present  in  June  and  July.  The  September 
samples  also  contained  the  same  seven  taxa  as  did  June  and  July  samples,  with 
gall  midges  (Cecidomyi idae)  still  abundant.  One  species  of  anthomyiid  fly 
which  was  relatively  abundant  in  July  was  the  most  abundant  species  group 
in  September  samples. 


Trap  D-Vac  samples  were  taken  from  sagebrush  at  the  north  slope  pi nyon-juniper 
site.  Jn  June,  the  five  trap  D-Vac  samples  taken  from  sagebrush  at  the  north 
slope  pinyon-juniper  site  contained  an  average  of  2,809.^  invertebrates  per 
cubic  meter  and  a  standard  error  of  2,133.6  (Tables  3-7-330  and  3-7-303). 
Twenty-two  invertebrates  in  12  species  groups  were  taken,  with  only  two  species 
groups  containing  more  than  one  individual  (Table  3-7-304).  dearly  one-half 
of  the  total  captures  were  in  one  species  group  of  Curcul ionidae.  The  remaining 
abundant  group  was  larvae  of  the  superfamily  Tortricoidea  (Lepidoptera),  which 
contained  two  individuals. 

Only  two  feeding  categories,  herbivore  and  predator,  were  captured  at  the  north 
slope  pinyon-juniper  site  in  June  (Table  3-7-305).  The  most  abundant  feeding 
category,  herbivore,  made  up  83*  of  the  total  captures. 
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Sixteen  invertebrates  were  captured  by  trap  D-Vac  of  sagebrush  at  the  north 
slope/pinyon-juniper  site  in  July  (Table  3-7-  33^.  Estimates  of  the  number  of  f 
invertebrates  per  cubic  meter  of  plant  for  the  five  samples  averaged  106.9  with 
a  standard  error  of  26.2  (Tables  3-7-307): 

Sixty-nine  percent  of  the  i nvertebrates  captured  from  sagebrush  were  in  three 
famil ies:  globular  springtails  (Sminthuridae) ,  snout  beetles  (Cur¬ 
culionidae),  and  platygasterid  wasps  (PI atygasteridae)  (Table  3-7-308). 

Fifty-six  percent  of  the  total  captures  were  herbivores,  most  of  which  were 
springtails  and  snout  beetles  (Table  3-7-309).  Flower  feeders,  the  second  most 
abundant  feeding  type ,  were  composed  mainly  of  members  of  the  family  PI atygasteri dae . 

In  September,  invertebrates  per  cubic  meter  of  sagebrush  at  the  north  slope  pinyon- 
juniper  habitat  averaged  12,899.7  with  a  standard  error  of  6,900.2  (Table 
3-7-332).  Actual  capture  totals  ranged  from  one  to  11  invertebrates  per  plant. 

Three  of  the  six  species  groups  caotured  contributed  868  of  the  total  captures, 
most  of  which  were  scale  insects  (Table  3-7-312).  Snout  beetles  (Curculionidae) 
and  stilletto  fly  larvae  (Therevidae)  were  also  abundant.  f 

Two  feeding  types,  herbivore  and  predator,  were  the  only  invertebrates  captured 
in  trap  D-Vac  samples  from  sagebrush  at  the  north  slope  pinyon-juniper  site 
(Table  3-7-313).  The  numerically  dominant  group,  herbivores,  contained  758  of 
the  total  captures,  and  included  Coccoidea  and  Curculionidae.  Stilletto  fly 
larvae  made  up  the  bulk  of  the  predator  feeding  category. 

Over  the  summer,  the  estimated  averages  of  invertebrates  per  cubic  meter  of 
sage  went  from  2,809  to  107  to  12,900,  although  actual  captures  varied  only 
from  23  to  16  to  28. 

Snout  beetles  (Curculionidae)  were  the  only  group  abundant  in  all  sampling 
periods,  although  the  species  groups  contributing  most  to  the  families'  members 
were  different  each  sampling  period. 
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d  .  Sagebrush  Habitat  (Site  4)  -  Beating  and  aerial  sweeps  were  not  taken 
at  this  site  due  to  a  limited  tree  stratum  in  this  upland  sagebrush  habitat. 


The  largest  number  of  invertebrates  captured  in  pitfall  samples  in  June  was 
in  the  sagebrush  habitat,  where  5,313  invertebrates  representing  seven  orders 
were  taken  (Table  3-7-333).  Collembola  demonstrated  a  high  capture  rate. 

Large  numbers  of  individuals  in  the  orders  Acari ,  Araneida,  and  Hymenoptera 
were  also  captured. 

The  numerically  dominant  feeding  category  was  saprovore  {92%),  a  reflection  of 
the  large  numbers  of  Collembola  captured  (Table  3-7-262).  Two  other  feeding 
categories,  omnivore  and  unknown,  had  over  15  of  the  total  captures,  and  were 
made  up  exclusively  of  ants  and  mites,  respectively. 

July  results  showed  3,429  i nvertebrates  in  10  orders  captured  in  sagebrush 
pitfalls  with  a  combined  density  of  48.24  individuals/m  (Table  3-7-334). 

Over  77%  of  the  invertebrates  captured  in  pitfalls  were  in  the  order  Collembola. 


The  presence  of  92.65  of  the  total  captures  in  the  feeding  categories  saprovore 
and  omnivore  reflects  the  dominance  of  Collembola  and  ants  in  the  samples. 

In  September,  total  captures  dropped  to  422  i nvertebrates  in  nine  orders  (Table 
3-7-335  ).  Drastic  reduction  in  Collembola  captures  is  the  primary  reason  for 
the  reduction  in  captures  over  the  previous  two  sampling  periods.  Acari  and 
Hymenoptera  were  the  most  abundant  orders  captured,  representing  a  combined 
total  of  76.3 %  of  the  total  invertebrates  taken. 

The  combined  density  estimate  for  all  orders  used  in  calculations  was  18.58 

2 

individuals  per  m  . 


Orthoptera  (primarily  crickets-Gryl 1 i dae)  and  Solpugida  were  numerous  at  this 
site  relative  to  other  sites.  Feeding  habit  classifications  for  September 
pitfall  captures  in  the  sagebrush  habitat  (Table  3-7-  266)  indicate  that  the 
unknown  category  was  the  largest  ;  it  consisted  entirely  of  mites.  Other 
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categories  were  composed  of  members  from  a  variety  of  orders  with  the  exception 
of  omnivore  which  contained  only  ants.  The  herbivore  category  contained  the 
largest  percentage  of  total  captures  at  any  site  in  September  and  contained 
specimens  of  Orthoptera,  Coleoptera,  and  Lepidoptera. 

Seasonal  variation  in  the  sagebrush  habitat  (Site  4)  ground  fauna  was  most 
apparent  in  the  Collembola,  which  dropped  from  4,856  captures  in  June  to 
2,658  in  July  and  one  in  September  (Tables  3-7-333,  3-7-334,  and  3-7-335). 

This  change  in  Collembola  numbers  is  the  primary  factor  influencing  reductions 
in  total  captures  and  density  estimates  over  the  summer,  both  of  which  showed 
definite  declines  through  September.  Acari  were  captured  in  large  numbers  in 
June  as  well  as  during  the  later  two  sample  periods  at  this  site.  There  was 
an  increase  in  total  Acari  captures  each  sample  period,  but  the  drastic  seasonal 
increases  or  decreases  in  Acari  numbers  demonstrated  at  other  sites  did  not 
occur  in  this  upland  sagebrush  habitat. 


The  largest  total  capture  of  ants  also  occurred  at  the  sagebrush  site  with  over 


Ants'  avoidance  of  pitfall 


850  specimens  taken  during  the  sampling  season, 
traps  may  be  an  indicator  that  even  this  total  is  a  conservative  estimate  of 

the  total  population  within  the  grid. 
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Captures  of  spiders  in  sagebrush  habitat  pitfalls  remained  constant  over  the 
summer.  The  largest  total  of  sunspiders  recorded  at  any  site  was  recorded  at 
this  sagebrush  site. 


Trends  in  feeding  habits  over  the  summer  are  again  closely  tied  to  the  trends  in 

captures  of  Collembola  and  Acari,  the  two  numerically  dominant  groups  which 

made  up  almost  exclusively  the  saprovore  and  unknown  feeding  categories,  respectively. 

Consequently,  when  Collembola  captures  were  high  (in  June  and  July),  saprovore 
levels  were  high,  and  when  Acari  populations  were  high  (September),  corresponding 

high  percentages  of  unknowns  were  recorded.  In  addition,  omnivores  made  up  a 
substantial  portion  of  the  captures  of  each  period,  due  to  the  large  number  of 

ants  taken  within  the  grid. 

The  sagebrush  habitat  had  by  far  the  most  densely  populated  litter  samples  in  ^ 
June,  ranging  from  35.0  to  1,427.4  invertebrates  per  kilogram  of  litter  for  the 
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five  samples  taken  (Table  3™ 7 - 336 ) •  This  is  an  average  of  519.4  invertebrates 
per  kilogram  of  litter  with  a  standard  error  of  260.6  (Table  3-7-268).  All 
five  samples  were  taken  under  sagebrush.  A  total  of  372  invertebrates  were 
captured,  of  which  96  individuals  were  in  the  family  Formicidae,  which  trans¬ 
ported  64  pupae  as  they  migrated  through  the  litter  in  the  Berlese  funnel 
(Table  3-7-269).  The  presence  of  pupae  is  a  good  indication  that  the  sample 
was  taken  over  an  ant  nest,  which  is  probably  also  true  for  one  other  of  the 
five  samples  in  which  74  specimens  of  the  same  ant  species  were  taken.  Other 
abundant  groups  in  the  samples  were  Collembola  elongate-bodied  springtails 
(Isotomidae)  and  mites  (Acari). 


The  numerical  dominance  of  ants  (Formicidae)  at  the  sagebrush  site  is  the 
reason  why  74%  of  the  invertebrates  in  litter  D-Vac  samples  from  this 
site  were  categorized  as  omnivores  (Table  3-7-270).  The  next  largest  feeding 
type  (saprovores)  was  made  up  primarily  of  Collembola,  the  only  other  order 
taken  in  substantial  numbers  at  this  site  in  June. 


Fifteen  invertebrates  were  captured  in  five  litter  samples  in  the  sagebrush 
habitat  during  July  (Table  3-7-273).  The  number  of  i nvertebrates  per  kilogram 
of  litter  ranged  from  0.0  to  23.1  for  an  average  of  10.9  and  a  standard  error 
of  4.0  (Table  3-7-337).  Four  samples  were  taken  from  litter  near  or  under 
sagebrush,  while  one  sample  was  taken  in  an  open  grassy  area  containing  horse 
feces.  This  last  sample  contained  no  invertebrates  resulting  in  a  range  of 
4.6  to  23.1  invertebrates  per  kilogram  of  sagebrush  litter.  One  thrip 
(Thysanoptera )  and  four  adult  winged  midges  (Diptera:  Chi ronomidae)  made  up 
one-third  of  the  invertebrates  captured;  neither  is  considered  a  typical  litter- 
dweller.  Six  beetles  (Col eoptera ) ,  consisting  of  three  larvae  and  three  adult 
darkling  beetles  (Tenebrionidae) ,  and  three  mites  (Acari)  were  also  taken  in 
litter  samples  in  July.  Flower-feeding  invertebrates  (principally  thrips  and 
midges)  occurred  in  July  litter  samples  at  the  sagebrush  site  (Table  3-7-274). 

The  most  abundant  level,  unknown,  consisted  of  three  mites  and  three  unknown 
beetle  larvae.  The  last  level  with  more  than  one  individual,  saprovore,  consisted 
of  the  darkling  beetles  (Tenebrionidae). 
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September  data  from  the  sagebrush  habitat  show  59  invertebrates  captured  in  five 
litter  samples  (Table  3-7-338)  giving  an  average  of  90.9  invertebrates  per 
kilogram  of  litter  (Table  3-7-275).  All  samples  were  taken  near  or  under  sage¬ 
brush  plants. 

Mites  (Acari)  were  the  numerically  dominant  group  captured  in  September  litter 
samples  and  comprised  46%  of  the  captures.  Of  the  remaining  families,  only 
one,  Chrysomel i dae,  contained  more  than  10  individuals  (Table  3-7-277).  As  a 
result  of  the  numerical  dominance  of  mites,  feeding  habits  are  dominated  by 
unknowns  (55.9%  of  the  total  captures)  (Table  3-7-278).  Herbivore,  the  next 
most  abundant  feeding  category,  was  made  up  primarily  of  leaf  beetles  (Chry¬ 
somel  i dae) . 

Over  the  sampling  season,  the  average  number  of  invertebrates  per  kilogram  of 
litter  at  the  sagebrush  site  dropped  from  519.4  in  June  to  10.9  in  July  (Table 
3-7-271)  and  rose  to  90.9  in  September  (Table  3-7-275).  Total  captures  ranged 
from  372  in  June  to  15  in  July  (Table  3-7-337)  to  59  in  September  (Table  3-7- 
338) .  The  seasonal  variation  in  invertebrate  numbers  at  this  site  is  directly 
attributable  to  variations  in  captures  of  Collembola,  Acari,  and  ants.  The 
dominant  group  in  June  samples  was  ants,  with  two  samples  including  a  nest 
entrance,  resulting  in  large  captures  of  ants.  The  fact  that  placement  of  the 
cylinder  in  sampling  happened  to  fall  on  a  nest  entrance  in  June  and  not  in 
July  and  September  is  the  major  factor  explaining  the  difference  in  captures 
over  the  season.  Acari  were  present  in  substantial  numbers  in  June  and  September 
but  not  in  July,  and  Collembola  made  up  more  than  13%  of  the  June  captures, 
but  were  absent  in  July  and  September. 

The  sagebrush  site  had  by  far  the  largest  number  of  darkling  beetles  captured, 
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with  one  beetle  per  2.43  m  of  litter  surface  area.  A  species  of  ground  beetle 
larvae  (Carabidae)  was  present  in  all  June  and  July,  indicating  the  relatively 
long  life  cycle  of  the  beetles  in  general  and  of  a  few  families  (Carabidae, 
Tenebrionidae)  in  particular  in  comparison  to  other  orders. 

The  most  obvious  change  in  feeding  habit  categories  in  the  sagebrush  site  litter 
samples  over  the  season  was  the  reduction  in  ant  (omnivore)  captures  after  June. 


July  samples  were  too  small  to  provide  reliable  estimates  of  the  trophic 
structure.  The  large  number  of  mites  (Acari)  in  September  samples  leads  to 
the  numerical  dominance  of  the  unknown  feeding  category. 

Herbaceous  sweep  samples  from  the  sagebrush  habitat  in  June  contained  22  inver¬ 
tebrates  in  14  species  groups  (Table  3-7-279).  This  is  the  lowest  capture 
total  at  any  site  in  June,  with  only  one  family  (Formicidae) ,  having  more  than 
three  individuals.  Seven  additional  captures  were  from  the  order  Hymenoptera, 
all  of  which  were  parasitic  wasps. 

Of  the  total  captures,  45%  were  flower  feeders,  due  primarily  to  the  presence 
of  parasitic  wasps  in  the  samples  (Table  3-7-280).  Omnivores  (ants)  and 
herbivores  (Hemiptera,  Homoptera,  and  Coleoptera)  were  also  common  in  samples. 

July  samples  from  the  sagebrush  site  contained  133  invertebrates  in  35  species 
groups  (Table  3-7-281).  Half  of  the  total  captures  were  contributed  by  the 
families  Cicadellidae  and  Miridae.  Other  relatively  abundant  groups  captured 
were  blister  beetles  (Meloidae),  pteromalid  wasps  (Pteromal idae) ,  ants,  and  an 
unknown  beetle;  all  contributed  between  5%  and  10%  of  the  total  captures. 

Three  of  the  most  abundant  groups,  Cicadellidae,  Miridae, 'and  Meloidae,  are 
herbivores  and  contributed  the  bulk  of  the  total  captures  in  that  feeding 
category  (Table  3-7-282).  The  remaining  relatively  abundant  feeding  type, 
predator,  was  composed  of  individuals  from  the  orders  Araneida,  Hymenoptera, 
and  Diptera. 

In  September,  the  sagebrush  habitat  had  the  lowest  total  herbaceous  sweep 
captures,  with  77  invertebrates  in  20  species  groups  (Table  3-7-283).  Thirty 
of  the  individuals  were  in  the  spider  family  Salticidae  (38%  of  total  capture). 
Cicadellidae  damsel  bugs  (Nabidae)  and  parasitic  wasps  (Hymenoptera)  were  also 
common  in  the  samples. 

Feeding  habit  results  for  the  invertebrate  captures  in  herbaceous  sweeps  from 
the  sagebrush  habitat  in  September  show  this  site  to  be  the  only  one  where  a 
majority  of  the  invertebrates  captured  were  predators  (Table  3-7-284).  Crab 


spiders  (Salticidae)  made  up  the  bulk  of  this  feeding  category,  although  damsel 
bugs  (Nabridae)  and  pteromalid  wasps  (Pteromal idae)  were  also  included.  A  ^ 

variety  of  orders,  including  Hemiptera,  Homoptera,  and  Coleoptera,  contributed 
to  the  herbivore  level  which  contained  24.7%  of  the  total  captures.  Over  the 
summer,  total  herbaceous  sweep  captures  at  the  sagebrush  site  went  from  the 
lowest  £t  all  sites  in  June  to  a  peak  of  133  in  July  and  77  in  September. 

Overall  results  show  relatively  low  numbers  of  species  groups  and  total  captures 
in  herbaceous  sweeps  at  the  sagebrush  site  in  comparison  to  other  sites. 

Malaise  trap  samples  taken  in  the  sagebrush  habitat  during  June  contained  an 
estimated  4,736  i nvertebrates  (Table  3-7-296).  Seventy-nine  percent  of  all 
captures  at  this  site  were  contributed  by  five  insect  groups.  Twenty-four 
percent  of  the  total  captures  were  midges  (Chironomidae) ,  20%  were  dark-winged 
fungus  gnats  (Sciaridae)  and  16%  were  gall  midges  (Cecidomyi idae) ,  all  in  the 
order  Diptera.  Of  the  two  remaining  abundant  groups,  a  variety  of  unknown  adult 
moths  contributed  14%  of  the  captures  and  ichneumonid  wasps  ( Ichneumonidae) 
contained  5%.  Feeding  habit  results  for  the  Malaise  trap  captures  in  June  at  a 
the  sagebrush  site  showed  74%  flower  feeders  (Table  3-7-297). 

July  Malaise  trap  capture  results  from  the  sagebrush  habitat  revealed  2,576 
invertebrates  in  80  species  groups  (Table  3-7-298).  Included  in  this  sample 
were  three  groups  which  contained  greater  than  8%  of  the  total  numbers, 

Homoptera  (24%),  adult  moths  (18%),  and  Anthomyiidae  (9%).  Other  important 
families  of  insects  were  midges  (Chironomidae),  gall  midges  (Cecidomyi idae) , 
chloropid  flies  (Chi oropidae) ,  and  ichneumonid  wasps  (Ichneumonidae),  all  with 
over  5%  of  the  total  captures.  Less  than  15%  of  the  total  captures  were 
contributed  by  Hymenoptera ;  however,  nearly  one-half  of  the  species  groups 
were  from  this  order,  with  most  of  these  in  the  parasitic  wasp  families. 

Flower  feeders  were  the  largest  feeding  category  (45.5%  of  total  captures)  in 
July  Malaise  trap  samples  (Table  3-7-299).  This  category  was  made  up  primarily 
of  Chironomidae,  Chloropidae,  adult  moths,  and  Ichneumonidae.  Of  the  invertebrate 
groups  whose  feeding  habits  are  unknown,  Anthomyiidae,  Cec idomyi idae  and  an 
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unidentified  adult  beetle  species  were  the  most  abundant.  The  remaining 
abundant  feeding  category,  herbivore,  was  made  up  primarily  of  Homoptera. 


In  September,  968  invertebrates  in  49  species  groups  were  captured  in  the  sage¬ 
brush  habitat  Malaise  trap  (Table  3-7-300).  Sixty-six  percent  of  the  captures 
were  contributed  by  five  groups;  Anthomyiidae  was  the  largest  group  (29%  of 
total  captures).  Two  other  dipteran  families,  Cecidomyiidae  and  Chloropidae, 
each  contributed  6%  of  the  total  captures.  The  remaining  abundant  groups  (adult 
moths  and  Homoptera)  contained  13S  and  12?,  of  the  total  captures,  respectively. 

Over  one-third  of  the  species  groups  were  contributed  by  Hymenoptera,  although 
the  abundance  of  this  order  was  low,  contributing  less  than  15?  of  the  total 

captures . 


The  largest  percentage  of  insects  in  the  unknown  feeding  category  (40.5?) 
was  contributed  primarily  by  Anthomyiidae  and  Ceci domyi i dae  (Table  3-7-301). 

Half  of  the  flower  feeders  (36.8?)  were  adult  moths  and  Chloropidae.  A  variety 
of  Diptera  and  Hymenoptera  was  also  among  the  fl-ower  feeders,  the  remaining 
abundant  feeding  type,  herbivore  (13.2?  of  the  total  captures),  was  almost 

exclusively  Homoptera. 

Over  the  sunnier,  Malaise  trap  captures  from  the  sagebrush  habitat  exhibited  a 
steady  decline  from  4,736  invertebrates  in  June  to  968  in  September. 


Of  the  five  trap  D-Vac  samples  taken  from  sagebrush  in  June,  the  average  numbei 
of  invertebrates  per  cubic  meter  of  sagebrush  was  235.8  with  a  standard  error 
of  46.4  (Table  3-7-339  and  3-7-303).  Of  the  53  invertebrates  in  26  species 
groups,  five  families  contained  54?  of  the  captures  (Table  3-7-304).  These 
consisted  of  an  unknown  Hemiptera  nymph,  delphacid  planthoppers  (Del phacidae) , 
lady-bird  beetles  (Coccinel 1 idae) ,  Noctuidae  larvae  (Lepidoptera ) ,  and 
Tortricoidea  larvae. 


Of  the  abudant  groups  captured  in  trap  D-Vac  samples  at  the  sagebrush  site  in 
June,  all  but  Coccinel 1 idae  were  herbivores  (Table  3-7-305). 
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Results  of  tiap  D-Vac  sampling  of  sagebrush  in  July  show  an  average  for  five 
samples  of  299.0  invertebrates  per  cubic  meter  of  sagebrush  and  a  standard 
error  of  204.8  (Tables  3-7-340  and  3-7-307). 

Twenty-six  invertebrates  were  captured  at  the  sagebrush  site  during  July 
sampling  (Table  3-7-308),  with  half  this  number  represented  by  snout  beetles 
( Curcul i oni dae )  and  leafhoppers  (Cicadell idae) .  Other  numerically  important 
groups  included  thrips  (Thysanoptera)  and  ladybird  beetles  (Coccinel 1 i dae) . 

The  26  invertebrates  captured  represented  13  species  groups,  with  five  of  these 
in  the  family  Cicadel 1 idae. 


Twenty  of  the  26  invertebrates  captured  were  herbivores,  making  this  the  dominant 
feeding  category  in  July  with  77%  of  the  total  captures  (Table  3-7-309).  Most 

of  the  remaining  invertebrates  were  ladybird  beetles  (Coccinel 1 idae) ,  which  are 
predators . 


In  September,  estimates  of  the  number  of  invertebrates  per  cubic  meter  of 
sagebrush  in  the  sagebrush  habitat  averaged  6,931.7  with  a  standard  error  of 
4,913.6  (Tables  3-7-341  and  3-7-311). 


Fourteen  i nvertebrates  were  captured  in  11  species  groups*,  of  which  only  three 
families  had  more  than  one  individual:  Cicadell idae  (five  leafhoppers), 

Curcul ionidae  ( two  snout  beetles),  and  Hymenoptera  (two  unknown  wasps)  (Table 
3-7-312).  The  majority  of  the  invertebrates  captured  were  herbivores 
(78.6%  of  the  total  captures)  including  Cicadellidae  and  Curcul ionidae 
(Table  3-7-313). 


Density  estimates  ranged  from  235.8  to  6,931.7  invertebrates  per  cubic  meter  of 
sagebrush  over  the  sampling  period.  Total  captures  ranged  from  41  in  June  to 
14  in  September.  Of  the  six  families  in  which  five  or  more  individuals  were 
captured  in  June,  only  one  beetle  family  (Coccinel 1 idae)  was  present  in  both 
June  and  July  samples.  Species  groups  of  Curcul ionidae,  the  most  abundant 
family  in  July  samples,  were  also  present  in  June  and  September  samples,  with 
different  groups  each  period.  Herbivores  were  the  dominant  feeding  category 
in  all  sampling  periods. 
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e.  Mixed  Brush  Habitat  (Site  5)  -  Pitfall  litter  D-Vac,  trap  D-Vac, 
herbaceous  sweep,  and  Malaise  trap  samples  were  taken  at  the  mixed  brush  site 
in  June,  July  and  September  of  1975. 


Pitfall  results  for  June  at  Site  5  reveal  a  total  of  258  captures  in  9  inver¬ 
tebrate1  orders  (Table  3-7-342);  807,  of  these  captures  were  used  in  density 
calculations  yielding  an  estimate  of  3.99  invertebrates  per  m  .  Ants  were  the 
most  abundant  invertebrate  group  captured  (307  of  total  captures). 


Four  feeding  categories  were  identified  in  pitfall  samples;  omnivore  (307  of 
total  captures),  saprovore  (237  of  total  captures),  unknown  (227  of  total 
captures),  and  predator  (217  of  total  captures)  (Table  3-7-262). 


A  total  of  705  invertebrates  in  11  orders  was  captured  in  July  pitfall  samples 
at  the  mixed  brush  site.  Thysanura  and  Hymenoptera  were  abundant,  accounting 
for  almost  707  of  the  total  captures  (Table  3-7-343).  Coleoptera  total  captures 
were  high  relative  to  other  sites.  Over  half  of  the  Coleopterans  captured  were 
in  the  family  Tenebri cnidae .  The  numerically  .dominant  order  Hymenoptera,  con¬ 
sisting  entirely  of  ants,  contained  32.67  of  the  total  invertebrates  captured. 
The  two  remaining  abundant  orders  were  Acari  and  Araneida,  wi th  14.33;,  and  6.67/, 
of  the  total  captures,  respectively. 


Two  dominant  feeding  categories  for  ground- dwelling  invertebrates  were  identified 
in  July;  saprovore  (40.77  of  total  captures)  and  omnivore  (32.67  of  total 
captures)  (Table  3-7-264).  The  omnivore  category  contained  ants  only;  however, 
the  saprovore  level  included  the  orders  Thysanura,  Collembola,  Orthoptera, 
Psocoptera,  and  Phalangida.  Acari  made  up  most  of  the  unknown  feeding  category. 

In  September,  225  invertebrates  in  10  orders  were  captured  by  pitfall  in  the 
mixed  brush  site  (Table  3-7-344).  Density  estimates  totalled  5.16  invet teb> ates 
per  m^.  Acari  accounted  for  28.897  of  the  total  invertebrates  captured. 

Acari  accounted  for  the  majority  of  the  invertebrates  in  the  unknown  category, 
spiders  for  most  of  the  predators,  and  ants  for  all  of  the  omnivores.  Thysanura, 
Collembola,  and  Orthoptera  comprised  the  saprovore  feeding  category  (Table  3-7- 

266). 
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July  pitfall  samples  from  the  mixed  brush  site  had  the  highest  total  captures 

but  the  lowest  density  estimates.  In  both  June  and  September  samples,  density  0 

estimates  were  based  on  greater  than  70%  of  the  total  captures,  but  on 

only  35%  of  the  July  captures.  Orders  with  largest  total  captures  varied  each 

sampling  period  with  ants  and  Thysanura  the  most  numerous  insects  taken  in  pitfalls 

over  the  season. 

f 

Saprovore,  omnivore,  predator  and  unknown  feeding  categories  all  contained 
relatively  large  percentages  of  the  total  captures  each  sampling  period. 

Results  from  litter  samples  taken  in  the  mixed  brush  habitat  show  a  range  of 
26.0  to  263.7  invertebrates  per  kilogram  of  litter  (Table  3-7-345)  with  an 
average  for  the  mixed  brush  site  of  126.9  and  a  standard  error  of  45.2  (Table 
3-7-268).  Sample  numbers  76,  155,  and  156  were  taken  under  large  clumps  of 
serviceberry  and  snowberry  in  deeper  litter  than  the  other  samples  and  contained 
122.8,  263,7,  and  186.3  invertebrates  per  kilogram  litter,  respecti vely .  The 
remaining  two  samples  (77  and  80),  containing  26.0  and  35.4  invertebrates  per 
kilogram  of  litter  respectively,  were  taken  in  more  open  areas.  Ants  contributed 
greater  than  30%  of  the  total  captures  in  June.  Elongate-bodied  springtails  | 

contributed  19%  of  the  total  captures,  unknown  beetle  larvae  6%,  pseudoscorpions 
7%,  and  mites  13%  of  the  total  captures  (Table  3-7-270).  Of  these  groups,  the 
springtails,  beetle  larvae  and  pseudoscorpions  were  found  primarily  in  the 
deeper  litter  under  serviceberry  and  snowberry. 

Ants  were  the  most  abundant  family  captured  at  the  mixed  brush  site,  which  accounted 
for  the  high  percentage  of  omnivores  tallied.  Other  abundant  groups  and  their 
feeding  categories  at  this  site  were  springtails  (Entomobryidae)  in  the  saprovore 
category  and  mites  (Acari )  in  the  unknown.  The  predator  category  consisted  of 
a  variety  of  Coleoptera  and  Araneida. 

A  total  of  365  invertebrates  was  captured  in  July  in  the  mixed  brush  litter. 

Numbers  of  invertebrates  per  kilogram  of  litter  ranged  from  51.4  to  228.4 
(Table  3-7-346)  for  an  average  of  103.5  and  a  standard  error  of  33.4  (Table  3-7- 

271).  Variations  in  the  litter  type  showed  some  correlation  with  the  variation 
in  invertebrate  numbers.  Sample  numbers  180  and  181  were  taken  in  deep  litter 
under  large  serviceberry  clumps  and  contained  228.4  and  118.0  invertebrates 
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per  kilogram  of  1 i tter,  respecti vely.  Sample  numbers  178  and  179  were  taken  in 
more  open  areas  of  serviceberry  mixed  with  snowberry  and  contained  substantially 
fewer  invertebrates  (59.2  and  51.4).  The  last  sample  (number  182)  was  from 
sage  litter  (Table  3-7-346)  and  contained  60.6  invertebrates  per  kilogram  liter. 

Acari  whs  by  far  the  numerically  dominant  order,  containing  59%  of  all  inver¬ 
tebrates  captured  (Table  3-7-273).  Of  the  215  mites  sampled,  151  were  from 
the  serviceberry  litter  and  48  from  the  sage  litter.  Other  abundant  groups 
included  elongate-bodied  springtails  (Entomobryidae) ,  beetle  larvae  (Coleoptera) , 
ants  (Hymenoptera:  Formicidae),  pseudoscorpions  (Chelonethida) ,  and  hunting 
spiders  (Gnaphosidae) .  Springtails  were  found  primarily  in  the  deep  service¬ 
berry  litter,  and  the  remaining  abundant  groups  were  evenly  distributed  among 
all  samples. 


Feeding  categories  were  comprised  of  256  unknowns  (70.1%  of  total  captures)  of 
which  215  were  mites  (Acari);  the  remainder  were  a  combination  of  unidentified 
Hemiptera,  leafhoppers  (Cicadel 1 idae) ,  and  unknown  beetle  larvae  (Table  3-7-270). 
The  49  saprovores  (13.4%  of  total  captures)  were  made 
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but  Psocoptera  and  Tenebrionidae  were  also  present.  The  predator  level  included 
a  variety  of  taxa  with  pseudoscorpions  (Chelonethida)  the  most  abundant, 
followed  by  Araneida,  rove  beetles  (Staphyl inidae) ,  stilletto  fly  larvae 
(Therevidae) ,  and  a  centipede  (Geophi lomorpha) . 


September  litter  samples  from  the  mixed  brush  habitat  contained  630  inverte¬ 
brates  in  five  samples  (Table  3-7-347).  The  number  of  invertebrates  per  kilo¬ 
gram  of  litter  ranged  from  84.3  to  1,685.3  (Table  3-7-347)  for  an  average  of 
687.9  and  a  standard  error  of  279.5  (Table  3-7-275).  Six  hundred  thirty  inver¬ 
tebrates  were  captured  in  September  litter  samples  at  the  mixed  brush  site. 

Mites  (Acari)  accounted  for  79%  of  all  captures.  Other  groups  with  signifi¬ 
cantly  large  captures  included  elongate-bodied  springtails  (Entomobryidae), 
beetle  larvae  (Coleoptera),  pseudoscorpions  (Chelonethida),  and  dictynid  spiders 
(Araneida:  Dyctinidae). 


Over  83%  of  the  total 
which  were  mites.  Of 


captures  were  in  the  unknown  feeding  category,  most  of 
the  remaining  feeding  categories,  only  two,  saprovore  and 
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predator,  contained  more  than  5%  of  the  total  captures  (Table  3-7-278).  Fifty- 
eight  of  the  60  saprovores  were  Collembola,  and  more  than  two-thirds  of  the 
predators  were  spiders. 


Over  the  sampling  season,  the  average  number  of  invertebrates  per  kilogram  of 
litter  from  the  mixed  brush  habitat  ranged  from  126.9  in  June  to  103.5  in 
July  to  687.9  in  September,  giving  Site  5  the  largest  total  estimated  average 
number  per  kilogram  litter  for  the  three  sampling  periods.  The  average  number 
of  invertebrates  in  the  deep  serviceberry  litter  samples  went  from  less  than  125 
in  June  to  between  118  and  228  in  July  and  between  500  and  1,700  in  September. 
‘In  snowberry-servi ceberry  litter,  which  was  generally  much  shallower  in  depth, 
averages  over  the  summer  varied  from  nearly  200  in  June  to  less  than  60  in  July 
to  more  than  300  in  September.  Sagebrush  litter  showed  less  variation  in  inver¬ 
tebrate  numbers;  averages  of  35.4  in  June  to  84.3  in  September  were  recorded. 


Eight  species  groups  of  invertebrates  were  found  in  both  the  June  and  July 
samples  at  the  mixed  brush  site.  This  includes  the  long-lived  pseudoscorpions 
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(Col eoptera) .  Four  species  of  ants  (Hymenoptera :  Formicidae)  and  one  species 
group  of  Collembola  were  also  present  in  both  sampling  periods.  The  last  group 
present  in  both  early  sampling  periods  was  a  species  group  of  fly  larvae  (Diptera), 
which  are  generally  short-lived  and  can  be  expected  to  become  adults  at  some 
time  during  the  summer;  this  may  explain  their  absence  from  litter  samples  in 
September. 


Of  the  above  groups,  only  pseudoscorpions,  Collembola,  and  immature  beetles  were 
also  present  in  September  at  this  site.  In  addition,  one  species  group  of 
centipede  (Geophilomorpha) ,  one  ant  species,  and  a  ground  beetle  were  collected 
in  June  and  September  indicating  they  are  also  present  throughout  the  summer . 


Feeding  habits  of  the  litter  invertebrate  fauna  at  the  mixed  brush  site  reflect 
the  relative  abundance  of  mites  in  the  July  and  September  samples  with  percen¬ 
tage  of  total  captures  in  the  unknown  category  over  70  in  both  sampling  periods. 
In  June,  ants  were  taken  in  large  numbers  compared  to  other  periods  and  comprise 
the  major  portion  of  the  omnivore  feeding  category. 
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Herbaceous  sweep  samples  from  the  mixed  brush  habitat  in  June  show  a  total  of 
50  invertebrate  captures  in  26  species  groups  (Table  3-7-279).  Plant  bugs 
(Miridae),  leaf  miner  flies  (Agromyzidae)  and  ants  (Formicidae)  were  common  in 
the  samples.  Only  one  other  family,  checkered  beetles  (Cleridae),  contained 
10%  or  more  of  the  total  captures.  Of  the  26  species  groups  captured,  nearly 
one  half  (11)  were  in  the  order  Hymenoptera;  five  of  these  were  parasitic 
wasps. 


Herbivores  comprised  48%  of  the  invertebrates  captured  at  the  mixed 
brush  site  in  June.  Half  of  these  were  plant  bugs  (Miridae)  and  checkered 
beetles  (Cleridae).  Flower  feeders,  the  second  largest  feeding  category,  con¬ 
tained  seven  families,  the  most  abundant  of  which  was  Agromyzidae.  As  adults, 
these  flies  feed  on  nectar,  but  as  larvae  they  are  herbaceous  leaf  miners. 


A  total  of  439  invertebrates  in  53  species  groups  was  recorded  for  herbaceous 
sweep  samples  in  July  (Table  3-7-281).  The  numerically  dominant  family  was 
Aphididae,  with  142  individuals  (32%  of  the  total  captured).  Miridae, 

Ci cade!  1  i dae ,  Acari ,  Formicidae,  Curcul lomdas,  and  Cleridae  were  also  oresent 
in  the  samples. 


Most  of  the  66.1%  of  the  total  captures  in  the  herbivore  feeding  category  at 
this  site  in  September  are  accounted  for  by  the  plant  feeding  families  listed 
above  as  abundant.  Of  these,  the  majority  (Aphididae,  Miridae,  and  Cicadel 1 idae) 
are  plant  sap  feeders;  the  remaining  families  (Curcul ioni dae  and  Cleridae) 
are  plant  tissue  feeders. 


In  September,  the  total  captures  from  the  mixed  brush  habitat  increased  to  1,615 
individuals  per  100  sweeps,  contributed  by  62  species  groups.  This  is  by  far 
the  largest  total  at  any  site  in  any  sampling  period  and  is  comprised  primarily 
of  one  aphid  family  (Aphididae)  which  contributed  80%  of  the  total.  Other 
relatively  abundant  groups  included  thrips  (Thysanoptera) ,  plant  bugs  (Miridae) 
and  pteromalid  wasps  (Ptermal idae) .  Of  the  300  non-aphid  invertebrates  captured, 
one-third  were  parasitic  wasps  in  the  order  Hymenoptera.  Herbivores  comprised 
88.9%  of  the  total  captures;  the  majority  of  these  were  aphids  (Table  3-7-284). 
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Total  invertebrate  captures  peaked  in  September  herbaceous  sweep  samples  from 
the  mixed  brush  habitat  due  primarily  to  the  rapid  rise  in  aphid  populations. 
Numbers  of  species  groups  also  peaked  in  September.  In  July  and  September, 
aphids  were  by  far  the  numerically  dominant  group  in  captures,  although  none 
were  encountered  in  June  samples.  The  mixed  brush  habitat  herbaceous  sweep 
results rshow  herbivores  as  the  numerically  dominant  invertebrates  during  all 
sampling  periods.  In  June  this  category  was  composed  of  a  variety  of  Hemiptera, 
Homoptera ,  and  Coleoptera,  while  in  July  and  September  the  herbivore  captures 
were  dominated  numerically  by  aphids. 

Malaise  trap  captures  from  the  mixed  brush  habitat  contained  6,528  invertebrates 
in  June  (Table  3-7-296).  Sixty-two  percent  of  the  total  captures  were  contri¬ 
buted  by  four  families  of  flies  (Diptera),  with  Chironomidae  the  most  abundant 
(39%  of  total  captures)  followed  by  lonchaeid  flies  (Lonchaeidae;  8%  of  total 
captures),  Cecidomyi idae  (8%  of  total  captures),  and  Sciaridae  (7%  of  total 
captures) . 

More  than  one-half  of  the  flower  feeders  captured  in  the  mixed  brush  habitat  in 
June  were  chironomids,  with  two  additional  abundant  taxa,  Sciaridae  and  adult 
moths,  also  contributing  substantial  numbers  (Table  3-7-297).  Sixteen  of  the 
19%  unknowns  were  members  of  the  families  Lonchaeidae  and  Ceci domyi i dae .  A 
total  of  1,592  invertebrates  was  captured  in  the  Malaise  trap  at  the  mixed 
brush  site  in  July  (Table  3-7-298).  Adult  moths,  Chironomidae,  and  Anthomyiidae 
were  the  most  abundant  groups  recorded.  Flower  feeders  contributed  54.8%  of 
the  total  captures  (Table  3-7-299);  two-thirds  of  these  were  adult  moths, 
Chironomidae,  and  Ichneumoni dae. 

The  second  most  abundant  feeding  category,  unknowns,  contained  26.4%  of  the 
total  captures,  with  most  of  these  in  the  dipteran  families  Anthomyiidae  and 
Lonchaeidae.  Two  other  feeding  categories,  saprovore  and  predator,  were  made 
up  primarily  of  the  families  Sepsidae  and  Ptermalidae,  respectively. 

In  September  mixed  brush  Malaise  trap  samples,  856  invertebrates  in  42  species 
groups  were  recorded  (Table  3-7-298).  The  most  abundant  groups  were  adult 
moths,  Chironomidae,  and  Anthomyiidae.  Three  families  contributed  greater  than 


5%  of  the  total  captures,  including  Ceci domyi i dae ,  Chloropidae,  and  braconid 
wasps  (Braconidae) .  Flower  feeders  were  the  dominant  feeding  category  followed 
by  unknowns  (Table  3-7-299). 


Over  the  sampling  season,  there  was  a  decline  in  total  invertebrate  numbers 
from  June  to  September.  Thirteen  of  the  31  species  groups  present  in  June  were 
also  present  in  July,  including  both  species  groups  of  Chi ronomi dae ,  the 
lonchaeid  fly  species,  and  gall  midge  (Cecidomyiidae) . 


Two  plant  species  were  sampled  by  trap  D-Vac  at  the  mixed  brush  site;  service- 
berry  (Amelanchier  utahensis)  (Site  5A) ,  and  mountain  snowberry  (Symphori carpos 
oreophilus)  (Site  5B).  Five  plants  of  each  species  were  vacuumed.  Results  of 
sampling  serviceberry  gave  an  average  of  733.9  invertebrates  per  cubic  meter 
with  a  standard  error  of  440.0  (Table  3-7-303)  in  June.  Results  for  the  five 
plants  sampled  indicate  a  relatively  constant  number  of  invertebrates  from 
each  plant,  but  a  variation  in  the  size  of  the  plants  (Table  3-7-348).  Twenty- 
four  invertebrates  in  13  species  groups  were  captured  (Table  3-7-304).  Two 
groups,  snout  beetles  (Curcul i onidae 
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most  abundant  of  the  total  captures 


Eighty-seven  percent  of  the  captures,  including  both  abundant  families,  were 
herbivores  (Table  3-7-305).  Invertebrate  density  estimates  from  serviceberry 
at  the  mixed  brush  site  in  July  averaged  133.9  with  a  standard  error  of  61.8 
(Tables  3-7-349  and  3-7-307).  Thirteen  i nvertebrates  in  12  species  groups  were 
captured  from  serviceberry  in  July.  Ten  of  the  13  invertebrates  captured  were 
herbivores  (Table  3-7-309). 


In  September,  estimates  of  invertebrate  numbers  per  cubic  meter  of  serviceberry 
at  Site  5A  ranged  from  351.8  to  8,269.0  (Table  3-7-350),  for  an  average  of  2,698.4 
and  a  standard  deviation  of  1,467.5  (Tables  3-7-311).  Plant  bugs, 
scale  insects,  leafhoppers  and  aphids  were  abundant  in  samples.  Thysanoptera 
and  a  group  of  unknown  Lepidoptera  larvae  were  also  captured  (Table  3-7-312). 

All  of  the  groups  considered  abundant  in  the  September  trap  D-Vac  samples  from 
serviceberry  were  herbivores  (Table  3-7-313).  Over  the  season,  the  estimated 
density  of  invertebrates  per  cubic  meter  of  serviceberry  went  from  733  in  June 
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to  134  in  July  to  2,698  in  September.  Herbivores  were  numerically  dominant  on 
serviceberry  during  all  sampling  periods. 

Snowberry  samples  yielded  an  average  of  732.3  invertebrates  per  cubic  meter 
with  a  standard  error  of  251.6  in  June  (Tables  3-7-351  and  3-7-303). 

f 

Thirty-seven  individuals  in  21  species  groups  were  captured  in  trap  D-Vac 
samples  from  snowberry  at  Site  5B  in  June  (Table  3-7-304).  Of  this  total,  snout 
beetles  (Curcul ioni dae)  were  the  most  abundant  group  (22%  of  total  captures) 
followed  by  Cicadellidae  (14%  of  total  captures),  stilletto  fly  larvae 
(Therevidae)  and  Thysanoptera  (11%  of  total  captures  each).  Seventy  percent 
of  the  captures  were  herbivores,  including  all  of  the  abundant  taxa  except 
Therevidae.  Therevidae  has  predacious  larvae,  and  these  made  up  all  of  the 
predator  feeding  category  in  the  samples  (Table  3-7-305).  . 


In  samples  from  snowberry  at  Site  5B  in  July,  results  showed  an  average  of  344.9 
invertebrates  per  cubic  meter  and  a  standard  error  of  205.0  (Tables  3-7-352  and 
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and  a  variety  of  other  species  groups  making  up  69%  of  the  total  captures  (Table 
3-7-309).  The  only  other  feeding  category  with  more  than  one  invertebrate  was 
the  flower  feeder  category,  with  Chironomidae  the  only  family  included. 
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In  September,  90  invertebrates  were  captured  in  five  samples  taken  from  snowberry 
at  Site  5B,  yielding  a  density  estimate  of  2,118.6  individuals  per  cubic  meter 
(Tables  3-7-353  and  3-7-311).  Of  the  90  individuals  taken,  47%  were  in  two 
groups:  globular  springtails  (Smi thuri dae) ,  and  thrips  (Thysanoptera)  (Table 
3-7-312).  The  rest  were  distributed  among  30  other  species  groups  in  17  families. 
In  both  abundant  families,  individuals  were  taken  in  all  samples. 


Over  the  sampling  season,  density  estimates  and  actual  captures  of  invertebrates 
on  snowberry  closely  paralleled  the  results  of  samples  from  servi ceberry ,  being 
low  in  July  and  very  high  in  September. 

4.  Discussion  -  Several  different  methods  were  used  to  sample  invertebrates 
at  five  vegetation  types  in  June,  July,  and  September  of  1975.  In  each  of  the 
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vegetation  types  (greasewood-sagebrush,  south  slope  pinyon-juniper,  north  slope 
pinyon- juni per,  sagebrush,  and  mixed  brush)  samples  were  taken  by  pitfall,  litter 
D-Vac,  herbaceous  sweep,  and  Malaise  trap  methods.  Trap  D-Vac  samples  were  also 
taken  from  one  or  more  of  the  dominant  shrub  .species  at  each  site.  In  greasewood- 
sagebrush  and  pi nyon- juni per  on  north  and  south  slopes,  aerial  sweeps  and  beating 
samples ‘were  also  taken. 

The  following  discussion  will  establish  which  invertebrate  groups  are  numerically 
important  within  each  vegetation  type.  Importance  is  based  on  a  group's 
potential  for  influencing  the  health  of  biomass  production  of  the  dominant 
vegetation  species.  Groups  peculiar  to  a  specific  habitat  type  and  groups  which 
are  important  in  controlling  invertebrate  population  fluctuations  within  each 
of  the  vegetation  types  will  also  be  discussed. 

Seasonal  population  trends  of  the  important  invertebrate  groups  and  the  possible 
effects  of  abiotic  factors  on  these  trends  shall  be  presented  when  recognized. 
Comparisons  of  invertebrate  groups  within  vegetatively  similar  sites  and  of  the 
important  aspects  of  invertebrate  ecology  over  all  sites  will  be  emphasized. 

The  ground  dwelling  fauna  in  greasewood-sagebrush  contained  one  order ,  Phalangida, 
which  was  captured  in  abundance  at  this  site  only.  All  of  the  captures  were  in 
pitfalls,  indicating  that  the  species  of  this  order  are  probably  not  true  litter 
dwellers,  but  were  captured  on  the  ground  while  searching  for  food  or  water. 

In  order  for  this  group  to  be  active,  there  must  be  a  continual  source  of  free 
water  for  drinking  (Savory,  1962).  This  water  source  was  probably  available  at 
the  greasewood-sagebrush  site  in  June  as  a  large  number  of  Phalangida  were 
captured  at  that  time.  In  later  sampling  periods  they  were  not  captured  fre¬ 
quently,  leading  to  the  assumption  that  their  activity  was  limited  by  the  lack 
of  available  free  water.  The  assumption  that  free  water  was  less  frequent  in 
July  and  September  was  substantiated  by  daily  visual  observations  of  the  amount 
of  moisture  in  the  pitfall  cups.  In  June  the  presence  of  moisture  in  the  cups 
was  apparent  nearly  every  day  while  in  July  it  occurred  only  twice  in  the  10- 
day  period.  In  September,  brief  showers  occurred  frequently;  however, 
the  cool  night  temperatures  probably  precluded  most  nocturnal  activity  by  Phalangida 
and  by  early  morning  the  vegetation  and  pitfall  cups  were  already  dry, 


Mites  (Acari)  were  also  abundant  in  samples  from  greasewood  sagebrush,  with 
large  increases  in  captures  as  the  season  progressed.  Most  of  the  mite  captures 
were  hard-bodied  Orbatid  mites  whose  tolerance  of  extreme  heat  and  dessication 
varies  with  the  species  (Butcher,  Snider,  and  Snider,  1971).  It  appears  that 
the  species  found  in  this  habitat  are  relatively  tolerant  to  heat  and  dessication 
and  canfsurvive  and  reproduce  under  conditions  of  decreasing  soil  moisture. 

If  in  fact  soil  moisture  v/as  reduced  over  the  season,  then  competition  for  food 
within  the  litter  layer  may  also  have  decreased  over  the  season  as  a  result  of 
reductions  in  numbers  of  other  litter  inhabiting  groups, such  as  Collembola, 
which  require  moisture  for  feeding  (Ford,  1937).  This  may  be  one  of  the  factors 
contributing  to  the  substantial  increase  in  Acari  captures  over  the  sampling 
season.  One  other  order,  Psocoptera,  was  the  only  other  order  of  ground 
dwellers  which  was  abundant  only  in  the  greasewood-sagebrush  habitat.  Psocoptera 
probably  avoided  the  presumed  dry  conditions  by  limiting  their  activities  to 
the  litter  where  they  were  captured  in  abundance  in  September.  During  July 
sampling,  however,  they  were  captured  in  large  numbers  in  pitfalls. 


The  invertebrate  fauna  which  inhabited  the  vegetati 
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can  be  divided  into  two  groups  based  on  whether  they  were  found  on  the  dominant 
shrub  species  or  on  the  herbaceous  vegetation. 


Two  families  captured  from  the  herbaceous  vegetation  appeared  to  be  of  importance 
due  to  their  high  total  captures.  In  July,  Chloropidae  made  up  the  bulk  of  the 
sweep  sample.  It  is  possible  that  this  family,  which  was  abundant  at  the 
greasewood-sagebrush  site  only,  was  the  major  herbivore  group  feeding  on  rye 
grass.  The  larvae  of  this  family  feed  in  the  culms  of  grasses,  and  can  reduce 
the  production  of  grass  species  and  the  formation  of  flowering  heads,  thereby 
reducing  seed  production  (Sabrosky,  1936;  Blocker,  1969). 


September  sweep  samples  were  dominated  by  a  species  of  seed  bug  (Lygaeidae). 

It  is  suspected  that  the  abundance  of  this  group  was  also  related  to  the  large 

amounts  of  rye  grass  found  in  the  understory  of  the  greasewood-sagebrush  site. 
Prior  to  the  September  sampling  period,  the  nymphs  of  this  family  were  probably 

feeding  on  the  seeds  of  rye  grass.  The  appearance  of  the  adult  stage  coincides 
with  drying  up  of  the  seeds  when  the  grains  no  longer  provide  a  succulent 
source  of  food.  It  appears  that  the  sample  was  taken  as  the  adults  prepared, 
to  migrate  to  other  sources  of  food,  or  find  suitable  places  for  overwintering. 
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Sampling  of  the  two  dominant  shrub  species  in  the  greasewood-sagebrush  habitat, 
sagebrush  and  rabbi tbrush,  reveal ed  that  total  invertebrate  captures  were  more 
abundant  from  these  plant  species  than  from  shrub  species  sampled  in  other 
vegetation  types.  In  samples  from  rabbitbrush,  three  herbivore  taxa  were  common 
during  different  sampling  periods.  Thysanoptera ,  Anthicidae,  and  Cleridae  were 
all  found  on  the  flowering  heads  of  the  plants  sampled.  Thysanoptera  and 
Anthicidae  are  feeders  on  flower  parts,  and  their  abundance  could  have  an 
effect  on  seed  production.  Both  are  known  pests  of  range  plants  in  grassland 
areas  (Blocker,  1969;  Brues,  1946).  Cleridae  was  also  considered  a  herbivore, 
although  most  members  of  the  family  are  predators.  The  family  is  not  known  as 
a  pest,  although  visual  observations  indicated  that  they  were  present  in  large 
numbers  in  the  flowering  heads  of  rabbitbrush  in  July.  If  they  were  feeding 
on  flower  parts,  they  could  have  a  substantial  effect  on  seed  production. 

Samples  from  sagebrush  revealed  a  number  of  herbivorous  families  which  were 
abundant  throughout  the  season.  Aphididae  was  probably  the  most  important  of 
these  families  in  terms  of  the  effects  of  their  feeding  on  sagebrush.  This 
fa mi 1 v  had  laroe  total  captures  in  July  and  September,  with  the  same  species 
group  abundant  in  each  period.  Their  relative  abundance  later  in  the  season 
is  characteristic  of  aphid  populations  which  reproduce  in  large  numbers  with 
several  to  many  generations  per  season  porrcrand  DeLong ,  '1 971 ) .  The  presence 
and  abundance  of  aphids  may  be  the  reason  for  relatively  large  numbers  of  lady¬ 
bird  beetles  (Cocci nel 1 i dae)  in  the  captures.  This  group  is  well  known  as 
predators  of  aphids  although  members  of  the  family  feed  on  many  other  insects 
as  well  (Borrorand  DeLong,  1971).  Cocinellidae  was  only  part  of  an  abundant 
predator  fauna  captured  at  this  site. 


Of  the  fauna  captured  in  Malaise  traps  in  greasewood-sagebrush,  two  families, 
Cecidomyi idae  (gall  midges)  and  Anthomyi idae ,  were  very  abundant  and  were 
probably  the  most  significant  insect  groups  in  terms  of  their  effect  on  the 
vegetation  in  the  greasewood-sagebrush  habitat.  Many  of  the  gall  midges  are 
considered  pests  because  of  their  means  of  reproduction,  which  involves  ovi- 
position  into  the  tissue  of  the  plant  hose  species  and  results  in  gall 
formation.  Formation  of  these  galls  can  cause  disruption  of  normal  plant 
growth  and,  in  some  cases,  death  of  the  plant  tissue  past  the  point  of  gall 
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formation.  Many  plant  species,  including  sagebrush,  are  hosts  for  a  variety  of 
gall  makers,  and  in  some  instances  this  has  led  to  weakening  or  death  of  the 
plants  involved  (Felt,  1965). 


0 


Several  species  groups  of  Anthomyiidae  were  abundant  in  July  and  September  at 
all  sites.  Although  little  is  known  of  their  life  histories,  they  must  be 
considered  important  because  of  their  large  numbers.  Anthomyiidae  larvae  have 
a  variety  of  feeding  habits  including  herbivore  and  dung  feeding.  Based  on 
morphological  characteristics,  the  groups  sampled  were  not  herbivores  as  larvae, 
but  dung  feeders.  If  this  is  the  case,  then  this  group  probably  plays  an 
important  role  in  nutrient  recycling  in  the  study  area  by  breaking  down  detritus. 
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A  group  of  wasp  families  with  parasitoid  larvae  was  captured  in  all  strata  at 
the  greasewood-sagebrush  site.  There  was  a  variety  of  species  groups  present 
in  all  samples  throughout  the  season,  with  relatively  large  total  numbers  in 
most  cases.  The  value  of  this  group  is  well  known  in  agriculture  because  of 


attempts  to  use  certain  species  as  a  form  of  biological  control  of  economic 


pest  insects  (Borror  and  DeLong,  1971).  In  a  natural  habitat  these  groups  are  ^ 
beneficial  in  providing  a  source  of  control  for  rapid  increases  in  populations 
of  many  groups  of  herbivorous  insects.  The  host  specificity  of  these  parasitic 
wasp  larvae  (Borror  and  DeLong,  1971)  combined  with  the  fact  that  a  wide  diversity 
of  parasitic  wasp  families  and  species  groups  exists  in  the  study  area  indicates 
that  this  group  may  exert  a  considerable  influence  on  the  populations  of  a  wide 
variety  of  herbivorous  insects. 


Dominant  orders  in  the  ground-dwelling  fauna  of  the  south  slope/pinyon-juniper 
habitat  were  Collembola  and  Acari.  In  June,  Collembola  were  captured  in  large 
numbers  in  pitfalls,  but  were  absent  from  litter  samples.  Collembola  require 
a  moist  environment  to  escape  dessication  and?more  importantly,  for  feeding 
(Ford,  1937),  indicating  that  moisture  levels  on  the  ground  surface  were 
probably  high  in  June  at  some  point  during  the  day.  Pitfall  captures  of 
Collembola  probably  occurred  at  night  when  cool  temperatures  and  higher 
humidities  existed.  During  the  day,  Collembola  must  retreat  to  protected 
microhabitats  where 'humidities  remain  high,  and  it  would  seem  that  these  con¬ 
ditions  would  exist  in  the  thick  litter  layers  under  pinyon  and  juniper  trees.  f 
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In  July,  Collembola  were  not  collected  in  pitfalls  but  were  abundant  in  litter. 
During  this  period  moisture  was  probably  not  sufficient  on  the  ground  surface 
for  Collembola  to  feed,  and  as  a  result  they  were  found  only  in  the  litter. 

In  contrast,  Acari  were  not  captured  in  large  numbers  until  July  and  August, 
when  they  were  the  most  abundant  invertebrates.  This  increase  in  mites  over 
the  season  was  characterise c  of  all  sites  and  was  interpreted  in  discussions 
of  trends  in  Acari  captures  for  the  greasewood-sagebrush  site.  It  appears  that 
the  same  reasoning  for  the  existance  of  these  trends  applies  to  the  Acari 
populations  at  this  south  slope  pi nyon-juniper  site.  The  relatively  low  numbers 
of  mites  in  June  might  be  a  result  of  the  fact  that  most  mite  species  have  a 
relatively  narrow  range  of  temperatures  in  which  they  are  active  (Butcher,  et 
al . ,  1971).  During  June  soil  temperatures  were  quite  low  for  most 
of  the  day,  reaching  15°C  only  for  short  periods.  In  July,  soil  temperatures 
usually  reached  15°C  by  the  time  the  first  readings  were  taken  in  the  morning. 

It  is  suspected  that  with  the  increase  in  length  of  time  in  which  higher  soil 
temperatures  occur  during  the  day,  Acari  populations  were  more  active  and 
increases  in  the  population  occurred. 

The  type  of  litter  sampled  also  had  a  bearing  on  the  numbers  of  invertebrates 
captured  in  all  sample  periods.  Samples  from  litter  under  pinyon  pine  contained 
the  majority  of  the  captures  in  July,  while  juniper  litter  samples  for  the  same 
sample  period  contained  few  invertebrates,  none  of  which  were  Collembola.  As 
the  litter  layer  under  both  tree  species  was  thick  and  somewhat  moist,  it  is 
possible  that  the  juniper  litter  itself  inhibited  insect  colonization  to  some 
degree.  The  presence  of  phenols  in  the  tissue  of  juniper  trees  is  known  to 
prevent  many  herbaceous  insects  from  attacking  the  foliage  of  juniper  (Personal 
communication,  T.O.  Thatcher,  1975,  Utah  State  University),  and  this  may  also 
be  the  reason  that  the  juniper  litter  was  relatively  free  of  insects. 

Scorpions  (Scorpionida)  were  found  exclusively  in  the  ground-dwelling  fauna  of 
south  slope/pinyon-juniper  habitat.  Three  individuals  were  captured  over  the 
summer  within  the  pitfall  grid  boundaries,  resulting  in  a  density  of  0.03 
scorpions  per  m2,  a  relatively  high  density  for  this  large,  mobile  predator 
group.  Air  and  soil ‘temperatures  were  highest  at  this  site  relative  to  other 


sites  throughout  the  sampling  season,  and  this  may  be  the  reason  for  their 
presence  at  this  site,  where  the  most  xeric  conditions  existed. 

Ants  were  captured  in  relatively  large  numbers  at  this  site  in  July  and 
September  pitfall  samples.  They  were  observed  actively  moving  about  in  the  grid 
in  the  e'arly  morning  but  had  disappeared  by  mid-day.  This  demonstrates  a 
behavioral  adaptation  which  is  widespread  in  this  family.  The  ants  react  to 
high  temperatures  by  foraging  earlier  or  later  in  the  day  when  it  is  cooler. 


Low  herbaceous  sweep  sample  totals  reflect  the  sparse  ground  layer  vegetation 
in  the  south  slope/pinyon-juniper  habitat.  The  dominant  group  as  the  season 
progressed  was  Aphididae,  which  had  relatively  large  total  captures  in 
September.  Ants  were  also  common  in  all  periods  and  in  September  were  observed 
tending  aphids  on  nearly  every  Leptodactylon  sp.  plant  inspected  in  the  vicinity 

of  the  grid. 


Results  of  sampling  shadscale  revealed  this  plant  species  had  the  least  number 
of  associated  herbivorous  insects  throughout  the  reason.  The  relat.ve 
thickness  and  hardness  of  the  leaves  as  well  as  high  salt  concentration  in  the 
plant  tissue  may  be  a  factor  in  the  reduced  numbers  and  variety  of  herbivorous 
insects  on  shadscale  relative  to  other  plant  species  sampled.  In  June,  a  group 
of  lepidoptera  larvae  in  the  superfamily  Tortricoidea  were  abundant,  presumably 


feeding  on  the  foliage.  By  July  they  were  no  longer  present,  and  it  is  suspected 
that  they  had  moved  to  the  litter  for  pupation  and  later  emerged  as  adults. 

This  may  in  part  explain  the  large  number  of  adult  moths  present  in  July 

Malaise  trap  samples. 


Scale  insects  were  also  abundant  in  June  and  September,  but  absent  in  July. 

The  immature  life-stage  in  which  this  group  was  captured  was  readily  removed 
from  the  plants  by  vacuuming.  The  adult  females,  however,  are  stationary 
and  fixed  to  the  plant  branches,  and  cannot  be  readily  removed,  which  may 
explain  why  no  scale  insects  were  captured  in  July. 

Chironomidae  was  the  most  abundant  group  collected  in  samples  from  shadscale 
in  July.  It  appeared  as  though  adult  chironomidae  were  attracted  to  shadscale  f 
by  a  concentrated  plant  sap  produced  by  the  plant  in  response  to  moisture  stress. 
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It  is  possible  that  this  substance  may  haye  been  of  some  nutritional  value  to  the 
adult  Chironomidae.  Other  shrub  species  sampled  in  the  same  vicinity  as  the 
shadscale  did  not  harbor  chironomidae  in  large  numbers. 


Samples  from  pinyon  pine  contained  few  invertebrates  in  June,  but  in  July  and 
September  a  large  number  of  Miridae  was  collected.  This  family  feeds  primarily 
on  plant  sap  and  is  not  always  host  plant  species- specific  (Borror  and  DeLong, 
1971);  however,  their  abundance  in  pinyon  pine  indicated  that  they  may  have 
been  feeding  on  the  foliage.  Keen  (1952)  lists  no  Miridae  species  as  economically 
important  pests  of  pinyon  pine. 

Samples  from  juniper  were  dominated  numerically  by  what  appeared  to  be  the  same 
species  group  of  Miridae  captured  on  pinyon  pine.  This  group  was  present  through¬ 
out  the  sampling  season. 

Active  flying  groups  captured  in  the  south  slope/pinyon-juniper  habitat  were 
dominated  numerically  by  adult  moths,  Cecidomviidae,  and  Anthomyi idae .  All  are 
herbivores  or  saprovores,  either  as  larvae  or  adults,  and  where  their  numbers 
are  large  they  can  have  serious  effects  on  the  vegetation  upon  which  they  feed. 

The  remaining  group  taken  in  abundance  at  the  south  slope/pinyon-juniper  site 
was  a  species  group  of  Scarabaeidae.  Larvae  of  this  family  have  a  variety  of 
feeding  habits  including  herbivore  and  dung  feeding. 

Ground-dwelling  invertebrates  in  the  north  slope/pinyon-juniper  habitat  exhibited 
many  of  the  same  characteristics  as  those  captured  in  the  south  slope/pinyon- 
juniper  habitat.  In  June,  Collembola  were  abundant  in  pitfalls  and  absent  in 
litter  samples.  Possible  explanations  were  presented  in  the  preceding  discussion 
of  the  ground-dwelling  fauna  at  the  south  slope/pinyon-juniper  habitat.  In 
July,  however, results  for  the  two  pinyon-juniper  sites  differed  in  that  Collembola 
were  present  in  both  pitfall  and  litter  samples  at  the  north  slope/pinyon-juniper 
site.  Collembola  presence  in  pitfalls  may  be  an  indication  that  some  moisture 
was  available  on  the^surface  to  prevent  dessication  and  facilitate  feeding. 
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Increased  tree  cover  and  less  direct  sunlight  at  the  north  slope/pinyon-juniper 
site  relative  to  the  south  slope  site  may  have  been  partially  responsible  for 
this  condition.  In  September,  Collembola  were  present  only  in  the  litter 
samples  and  had  substantially  decreased  in  numbers. 


It  appears, then,  that  Collembola  populations  were  actively  feeding  and  repro¬ 
ducing  for  longer  periods  of  time  during  the  summer  in  the  north  slope/pinyon- 
juniper  habitat  than  in  the  south  slope  habitat, therefore  increasing 
consumption  of  dead  plant  material  in  the  former  habitat  due  to  the  longer 
time  period  of  active  feeding.  Less  obvious  is  the  possibility  that  Collembola 
feeding  on  fungal  hyphae  could  keep  the  fungi  at  maximum  production,  thereby 
indirectly  increasing  the  amount  of  dead  plant  matter  broken  down  (Christiansen, 
1964). 


Acari  captures  in  the  north  slope/pinyon-juniper  habitat  exhibited  the  same 
trends  in  total  numbers  (for  pitfall  and  litter  D-Vac  samples)  as  Acari  popu¬ 
lations  at  the  south  slope/pinyon-juniper  site.  Suggested  explanations  already- 
presented  in  the  discussion  of  trends  in  Acari  populations  in  the  greasewood¬ 
sagebrush  habitat  are  applicable  to  the  Acari  fauna  at  thi-s  site. 

Low  capture  totals  in  sweep  samples  from  the  ground  layer  vegetation  at  the 
north  slope/pinyon-juniper  site  were  indicative  of  the  small  amount  of  vege¬ 
tation  in  the  understory.  Only  one  group  of  herbivores,  Psyllidae,  was  abundant 
in  any  of  the  sampling  periods. 

Visual  observations  of  pinyon  pine  in  the  north  slope/pinyon-juniper  habitat 
indicated  that  ants  were  actively  foraging  in  the  foliage  of  most  trees 
surveyed  in  June.  Sweep  and  beating  sample  results  supported  this  observation 
in  that  ants  were  the  abundant  group  captured  in  June  samples.  No  likely  prey 
species  or  aphid  populations  were  present  in  the  samples  at  that  time,  however, 
indicating  that  the  ants  were  probably  feeding  on  vegetation  rather  than  aphid 
waste  products  at  that  time.  Ants  observed  in  columns  moving  down  the  trees 
were  not  carrying  visible  food  particles,  leading  to  the  conclusion  that  they 
were  probably  feeding  on  plant  sap.  In  July,  the  Miridae  found  in  pinyon  pine 


3-7-732 


in  the  south  slope/pinyon-juniper  habitat  were  also  abundant  in  pinyon  pine  at 
the  north  slope/pinyon-juniper  site.  In  addition,  a  few  aphididae  were  captured 
which  indicated  the  beginning  of  a  buildup  in  population  of  this  group,  which 
peaked  in  abundance  in  September.  As  stated  in  the  discussion  of  Aphididae 
captured  from  shrub  species  at  the  greasewood  sagebrush  habitat,  members 
of  this  (family  are  well  known  as  economic  pests  on  a  variety  of  agricultural 
and  rangeland  plants.  Aphids  can  also  be  economic  pests  of  most  tree  species 
including  the  pines  (Keen,  1952),  although  evidence  of  tree  death  due  to 
Aphididae  attack  is  an  uncommon  occurrance. 

Samples  from  juniper  foliage  contained  only  one  abundant  herbivore  group,  the 
Miridae,  which  was  also  taken  in  large  numbers  from  juniper  in  the  south  slope/ 
pi nyon-juniper  habitat. 

A  comparison  of  results  for  pinyon  and  juniper  at  both  of  the  sites  where  the 
two  species  of  trees  are  dominant  indicated  that  overall  there  were  more  species 
groups  of  herbivores  captured  from  foliage  of  pinyon  than  from  juniper.  It  is 
possible  that  this  was  a  result  of  the  phenols  present  in  juniper  as  discussed 
previously  for  litter  samples  at  the  north  slope/pinyon-juniper  habitat. 

June  Malaise  trap  results  for  the  north  slope  pinyon- junip*er  habitat  revealed 
relatively  large  numbers  of  dipterans,  including  members  of  the  family  Cecido- 
myiidae.  The  effect  of  this  family  on  vegetation  was  discussed  previously. 

Two  other  families  which  contained  relatively  large  total  captures  in  June 
were  Sciaridae  and  Mycetophil idae,  families  whose  larvae  are  fungus  feeders. 

The  thick  litter  layer  under  pinyon  pine  contained  large  amounts  of  fungae 
hyphae,  and  it  is  possible  that  these  families  developed  and  emerged  from  this 
microhabitat.  The  remaining  abundant  group  included  two  families  of  bees, 
Aphidae  and  Andrenidae.  These  two  families  are  members  of  the  superfamily  of 
bees  which  are  important  as  pollinators  in  nearly  any  vegetation  type.  Their 
presence  in  this  north  slope/pinyon-juniper  vegetation  type, where  the  understory 
contained  few  insect-pollinated  plant  species,  was  unusual  in  view  of  the  fact 
that  they  collect  nettar  and  pollen.  It  is  possible  that  the  abundance  of  dead 


trees  in  this  habitat  offered  the  best  choice  of  nest  locations  where  a  colony 
of  bees  could  establish  itself  and  still  be  within  flying  distance  of  areas 
such  as  sagebrush  and  rabbitbrush  which  provide  a  greater  diversity  of  food 
plants.  Reaching  areas  where  food  sources  were  more  abundant  would  not  be 
difficult  for  members  of  these  famil ies, which  are  known  to  range  up  to  three 
miles  ip  normal  daily  foraging  activity  (Dadant  et  al . ,  1975). 
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Most  of  the  abundant  groups  found  on  sagebrush  at  the  greasewood-sagebrush  site 
were  not  present  in  trap  D-Vac  samples  from  sagebrush  in  the  pinyon-juni per 
habitat.  The  plants  sampled  were  in  most  cases  relatively  free  of  attack 
by  herbivorous  insects.  One  exception  was  a  species  group  of  Curcul ionidae 
which  was  found  in  relatively  large  numbers  during  all  sampling  periods.  Most 
of  the  species  in  this  family  are  monophagous  or  limited  to  a  few  plant 
hosts  (Arnett,  1973),  and  in  many  cases  larval  development  occurs  within  the 


stems  of  the  plant.  However,  the  larvae  and  adults  do  not  always  feed  on 
the  same  plant  species.  The  relatively  low  numbers  of  captures  per  plant  may 
indicate  that  the  damage  to  sagebrush  is  not  substantial,  although  if  the 
larvae  were  feeding  within  the  stems,  cumulative  damage  over  several  seasons 


could  result. 


The  last  group  which  showed  potential  for  herbivorous  damage  of  sage  at  this 
site  was  a  species  of  immature  scale  (superfamily  Coccoidea).  On  one  plant 
sampled  in  September,  over  140  individuals  --  a  relative  large  number  for 
a  single  plant  --  were  captured.  The  damage  potential  for  this  group  is  well 
documented  for  many  herbaceous  plant  species  (Borror  and  DeLong,  1971). 


Death  of  plants  caused  by  scale  insect  attack  is  not  common.  Most  damage  is 
usually  caused  by  a  general  weakening  of  the  plant  over  a  number  of  seasons. 

When  all  sampling  types  used  at  the  north  si  ope/pi nyon-juniper  habitat  over  the 
season  are  considered,  two  groups  appear  to  be  the  most  important  in  terms  of 
numerical  abundance,  diversity  and  distribution  in  the  various  strata.  Ants 
are  found  in  all  types  of  samples  and  were  considered  the  single  most  dominant 

•a 

of  all  families  identified.  Parasitic  wasps  were  the  other  dominant  group. 

This  group  is  probably  important  in  controlling  the  populations  of  many  types 
of  herbivorous  insects  as  previously  discussed. 
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The  sagebrush  habitat  contained  the  largest  captures  of  ground-dwelling  fauna 
in  June  of  any  habitat  type  sampled.  The  majority  of  the  specimens  taken  were 
in  one  species  group  of  Collembola,  which  was  captured  in  both  pitfall  and 
litter  samples.  Litter  layers  at  this  site  were  probably  the  1  east  conducive 
to  large  population  buildups  of  Collembola  than  at  any  of  the  other  sites 
because!  the  litter  layer  was  generally  shallow  and  found  only  at  the  bases  of 
sagebrush  plants.  Physical  factors  which  are  conducive  to  surface  activity  of 
Collembola  were  previously  discussed. 

In  July,  Collembola  were  again  numerous  in  pitfall  samples  but  almost  absent 
from  litter  samples.  A  favorable  moisture  supply  again  probably  allowed  for 
surface  activity  of  this  group;  however,  they  probably  retreated  into  the  soil 
during  harsher  daytime  periods  of  low  humidity -and  high  temperatures.  It  is 
possible  that  because  of  shallow  litter  layer,  little  shelter  and  humidity  was 
afforded  this  group.  Therefore,  they  may  have  been  forced  to  seek  shelter  in 
more  favorable  microhabitats  such  as  under  rocks,  and  at  the  bases  of  relatively 
large  shrubs  and  grass  clumps. 

Pitfall  traps  captured  large  numbers  of  ants  in  nearly  all  sampling  periods. 

In  June  alone,  over  500  ants  were  captured  in  the  grid,  which  was  a  relatively 
large  number  foraging  in  an  area  of  100  m  .  This  family  can  have  a  substantial 
effect  on  the  vegetation  of  an  area,  particularly  if  they  are  existing  as 
herbivores.  In  this  role,  which  is  common  in  many  species  during  the  spring, 
they  gather  seeds  and  crop  young  plants  for  food.  Although  western  harvester 
ants  were  not  included  in  the  captures,  their  ability  as  seed  gatherers  and 
plant  harvesters  as  reported  in  the  literature  is  worth  mentioning  to  give 
some  idea  of  efficiency  of  members  of  this  family  in  depleting  the  vegetation 
to  obtain  food.  Rogers  (1972)  found  that  three  medium-sized  colonies  could 
remove  nearly  20  pounds  of  seeds  per  acre  over  a  period  of  a  year.  In  another 
study,  Clark  and  Comanor  (1975)  determined  that  plant  removal  from  around 
mounds  in  Nevada  amounted  to  cutting  of  over  150  million  plants  per  hectare  per 


year. 


Capture  totals  of  invertebrates  taken  in  herbaceous  sweep  samples  were  very  low 
in  all  periods  in  view  of  the  apparent  abundance  of  grasses  and  forbs  observed  ^ 

in  the  sagebrush  habitat.  No  groups  were  numerically  abundant  in  any  period, 
and  capture  totals  were  relatively  low  compared  to  other  sites  in  two  of  the 

three  periods. 


Samples  from  sagebrush  in  the  sagebrush  habitat  contained  relatively  few 
herbivores  or  captures  of  any  kind  in  nearly  all  sample  periods.  The  numer¬ 
ically  dominant  group  was  the  same  species  group  of  Curcul ionidae  found  on 
sagebrush  at  the  north  slope/pinyon-juniper  site.  The  potential  effects  of 

this  group  on  sagebrush  plants  was  discussed  previously. 


Malaise  trap  results  were  nearly  identical  to  those  of  other  habitats  in  terms 
of  abundant  groups,  total  numbers  and  seasonal  trends  of  the  fauna.  Abundant 
groups  during  one  or  more  sampling  periods  included  Cecidomyi i dae ,  adult  moths, 
and  Anthomyi i dae .  Chironomidae  were  abundant  in  June,  although  there  is  no 
permanent  water  source  in  the  immediate  vicinity  of  this  site.  Members  of  the 
family  are  weak  flyers  and  depend  on  wind  for- dispersal,  which  probably  is  the 
means  by  which  they  arrived  at  the  sagebrush  habitat. 

Parasitic  wasps  were  the  most  diverse  group  of  insects  captured  by  all  sampling 
techniques  other  than  those  designed  for  ground-dwelling  invertebrates .  They 
are  important  in  that  they  control  the  populations  of  many  insect  groups, 
particularly  herbivores  as  previously  discussed. 


Ground-dwelling  invertebrate  captures  in  the  mixed  brush  habitat  were  relatively 
low  in  June  compared  to  other  habi tats, probably  because  Collembola  were  not  as 
numerous  here  as  they  were  in  most  of  the  other  habitats.  This  is  puzzling  in 
view  of  the  deep  litter  available  at  this  site  which  appeared  to  be  ideal 
habitat  for  Collembola  populations.  The  relatively  low  numbers  of  Collembola 
appearing  in  litter  samples  were  approximately  equal  in  numbers  for  all  sampling 
periods,  an  indication  that  moisture  conditions  were  adequate  for  Collembola 
populations  to  exist  throughout  the  season. 
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Ants  were  the  numerically  dominant  group  in  pitfall  samples  in  all  sampling 
periods,  and  were  relatively  abundant  in  June  and  July  litter  samples  at  the 

mixed  brush  site. 

The  ground-dwelling  fauna  was  diverse  at  the  mixed  brush  site,  with  a  variety 
of  groups  captured  in  all  periods  in  both  litter  and  pitfall  samples. 


Sweeps  from  vegetation  other  than  the  dominant  shrub  species  contain 
the  largest  number  of  invertebrates  in  July  and  September  of  any  habitat  sampled. 
In  both  sampling  periods,  Aphididae  was  by  far  the  most  numerous  family  captured, 
totaling  over  140  individuals  in  July  and  1,300  in  September.  Visual  obser¬ 
vation  of  the  vegetation  in  September  revealed  that  the  few  rabbitbrush  plants 
in  the  habitat  were  covered  with  Aphididae.  The  Aphididae  appeared  to  be  of 
the  same  species  group,  therefore  it  is  possible  that  all  came  from  the  rabbit¬ 
brush  plants  sampled  in  the  herbaceous  sweep  samples.  If  this  is  the  case, 
such  a  large  number  of  Aphididae  on  so  few  rabbitbrush  plants  could  have  an 
adverse  effect  on  the  rabbitbrush  by  removal  of  plant  sap. 

Samples  from  serviceberry  in  June  and  July  did  not  contain  insects  in  sufficient 
numbers  to  indicate  possible  plant  damage  by  herbivorous  insects.  In  September, 
total  captures  increased  substantially  with  most  of  these  being  herbivores  in 
the  orders  Hemiptera  and  Homoptera.  Visual  observation  of  the  plants  in 
September  indicated  that  most  of  the  foliage  had  dried  up,  and  as  a  result  it 
was  difficult  to  explain  the  increases  in  the  fauna  from  the  earlier  sampling 
periods . 

Samples  taken  from  snowberry  were  similar  in  composition  to  those  taken  from 
serviceberry.  None  of  the  herbivore  groups  present  were  abundant  enough  to 
cause  widespread  plant  damage.  The  September  snowberry  fauna  consisted  primarily 
of  Sminthuridae  and  Thysanoptera.  In  view  of  the  observation  that  foliage  of 
snowberry  was  nearly  dry,  it  is  possible  that  the  fauna  was  actually  present 
in  litter  under  the  plants  preparing  for  the  change  in  seasons,  since  both 
groups  over-winter  in  the  litter  in  the  adult  stage. 


In  Malaise  trap  samples,  two  groups,  Chironomidae  and  adult  moths,  were  abundant 
in  all  sampling  periods.  Chironomidae  were  very  abundant  in  June,  which 
appeared  to  be  the  result  of  large  emergences  from  the  nearby  creek.  This 
was  consistant  with  Malaise  results  from  other  sites  where  Chironomidae  were 
also  the  most  abundant  group  captured  in  June.  This  family  also  had  large 
total  captures  in  July  and  September.  This  is  consistant  with  the  literature 
which  shows  that  many  species  of  Chironomidae  have  large  peaks  early  in  the 
season  with  continued  smaller  peaks  throughout  the  warm  months  (Judd,  1962). 

Adult  moths  were  most  abundant  in  July  and  also  very  common  in  June  and  September. 
As  stated  in  the  discussion  of  results  for  the  south  si ope/pinyon-juni per 
habitat,  the  large  number  of  adult  moths  in  July  was  probably  the  result  of 
pupation  of  larvae  present  in  the  early  sampling  period  and  subsequent 
emergence  of  adults.  The  presence  of  relatively  large  numbers  in  June  indicated 
that  groups  captured  probably  over-wintered  as  larvae  and  began  the  transformation 
to  the  adult  stage  in  June  after  temperatures  increased  to  the  point  where 
overall  insect  activity  began. 

Lonchaeidae  was  one  of  the  families  found  exclusively  in  the  mixed  brush  habitat. 
Most  of  the  species  in  this  family  occur  chiefly  in  moist  or  shady  places, and 
the  larvae  are  secondary  invaders  of  diseased  or  injured  plant  tissue  (Borrow 
and  DeLong,  1971).  Their  abundance  in  June  and  July  samples  was  indicative 
that  some  portion  of  the  vegetation  had  been  damaged  in  some  manner.  Vege¬ 
tation  sampling  results  from  mixed  brush  stands  did  not  indicate  any  apparent 
widespread  damage  to  a  particular  plant  species  nor  any  widespread  damage  to 
all  of  the  plants  within  a  mixed  brush  stand.  Possible  sources  of  damage 
which  could  have  provided  the  source  of  larval  food  may  have  been  browsing 
by  horses  in  the  winter  or  crushing  of  the  foliage  by  cattle  which  are  abundant 
in  the  area  during  the  summer. 

The  presence  of  numerous  cattle  at  the  site  may  also  have  been  the  reason  for 
the  relative  abundance  of  Sepsidae  in  the  Malaise  trap  samples.  The  larvae 
live  in  excrement  and  the  adults  are  often  numerous  near  the  excrement  (Borror 
and  DeLong,  1971). 


Anthomyiidae  was  the  most  abundant  family  in  July  and  September  samples  as  at 
other  sites.  Their  feeding  habits  were  unknown,  but  their  abundance  makes  them 
an  important  group  in  some  aspect  of  the  food  web  at  this  site  as  well  as  at 

all  other  sites. 

Total  captures  of  invertebrates  over  the  summer  were  greatest  in  the  greasewood¬ 
sagebrush  and  sagebrush  habitats.  Major  contributions  to  these  totals  came  from 
Malaise  trap  samples  in  the  greasewood-sagebursh  habitat  due  primarily  to  large 
captures  of  Chironomidae  and  Anthomyiidae. 


The  ground -dwelling  fauna  captured  in  pitfalls  was  the  most  significant  factor 
contributing  to  the  overall  invertebrate  abundance  in  the  sagebrush  habitat. 

Large  numbers  of  Collembola  and  Formicidae  were  responsible  for  most  of  this 
total.  The  mixed  brush  site  also  contained  relatively  large  numbers  of  inver¬ 
tebrates,  primarily  due  to  high  capture  totals  for  herbaceous  sweep  samples. 

In  both  of  the  pinyon-juniper  habitats,  captures  of  ground-dwelling  inverte¬ 
brates  and  active  flying  insects  were  relatively  high;  however,  samples  from 
dominant  shrubs  and  trees  and  herbaceous  sweep,  samples  were  low  in  total 
captures.  Low  total  captures  in  herbaceous  sweep  samples  from  the  understory 
vegetation  reflect  the  small  amount  of  vegetation  present. 

Of  the  shrub  species  sampled,  shadscale  from  the  south  slope/pinyon-juniper  site 
had  the  least  number  and  variety  of  associated  herbivorous  insects.  Rabbitbrush 
and  sagebrush  from  the  greasewood-sagebrush  site  supported  the  largest  number 
of  invertebrates.  By  contrast,  sagebrush  samples  from  north  slope/pinyon-juniper 
and  sagebrush  habitats  did  not  support  the  variety  of  invertebrates  found  on 
sagebrush  in  the  greasewood-sagebrush  habitat. 

Seasonal  trends  in  captures  of  the  fauna  in  the  various  strata  of  each  habitat 
indicate  that  peak  populations  occurred  in  July  at  all  sites.  Numbers  of 
invertebrates  in  Malaise  trap  samples  did  not  peak  in  July,  however,  but 
demonstrated  the  highest  total  captures  in  June  and  the  lowest  in  September. 

Much  of  the  reduction  in  captures  from  June  to  July  at  each  site  was  due  to 
the  reduction  in  the  number  of  Chironomidae  which  emerged  in  large  numbers 
from  nearby  water  sources  in  June. 


The  major  orders  of  ground-dwelling  invertebrates  collected  over  all  sample 
sites  and  all  sample  periods  were  Collembola  and  Acari .  Collembola  were  very 
abundant  at  three  sites,  north  and  south  slope/pinyon-juniper  and  the  sagebrush 
habitat.  Capture  trends  for  the  orders  had  a  large  peak  in  either  June  or 
July  with  substantial  reductions  or  complete  absence  in  September.  Capture 
totals  were  related  to  the  presence  of  adequate  moisture  needed  to  prevent 

f 

dessication  and  facilitate  feeding. 

Acari  were  abundant  at  all  sites,  with  large  increases  in  captures  as  the  season 
progressed.  Moisture  and  heat  effects  which  caused  reductions  in  Collembola 
populations  did  not  affect  the  most  numerous  group  of  mites,  the  hard-bodied 
Orbatids,  because  of  their  relative  resistance  to  heat  and  moisture  stress. 

Most  of  the  active  flying  insects  were  contributed  by  a  variety  of  dipteran 
and  hymenopteran  families.  A  number  of  families  were  collected  in  large 
numbers  at  all  sites  including  the  two  families  which  had  the  largest  total 
captures,  Anthomyiidae  and  Chi ronomidae.  Anthomyiidae  increased  from  relatively 
few  captures  at  most  sites  in  June  to  by  far  the  largest  total  captures  in 
July  and  September.  Greasewood-sagebrush ,  sagebrush,  and  mixed  brush  habitats 
contributed  most  of  the  total  Anthomyiidae  captures.  Cecidomyiidae  were  abundant 
in  June  at  all  sites,  but  varied  in  relative  abundance  by  site  in  July  and 
September. 

Adult  moths  were  abundant  at  all  sites  in  July,  and  nearly  all  sites  in 
September  sampling  periods.  The  major  increase  in  total  captures  from  June 
to  July  was  the  result  of  pupation  of  Lepidoptera  larvae  found  most  frequently 
in  the  June  samples. 

Phalangida  and  Psocoptera  were  abundant  only  at  the  greasewood-sagebrush  site. 

The  presence  of  large  numbers  of  Phalangida  in  June  only  is  related  to  the 
frequency  of  available  free  water.  Two  families  were  abundant  only  in  samples 
from  the  greasewood-sagebrush  habitat.  Both  are  probably  associated  with 
rye  grass,  the  dominant  herbaceous  species  in  the  greasewood-sagebrush  habitat. 
Chloropidae  larvae  are  plant  tissue  feeders  which  inhabit  the  stems  of  the 
grasses  and  can  cause  reductions  in  seed  production.  The  adults  were  abundant 


in  July  samples  only.  September  samples  contained  large  numbers  of  a  seed  bug 
(Lygaeidae)  which  was  abundant  only  in  this  period  after  rye  grass  seed  formation 
was  completed.  This  family  is  also  known  as  a  plant  pest  in  certain  situations. 

South  slope/pinyon-juniper  was  the  only  habitat  which  contained  scorpions 
(Scorpipnida)  in  the  ground-dwelling  fauna.  Their  presence  at  only  this  site 
is  related  to  the  overall  higher  ground  temperatures  that  occur  on  this  south¬ 
facing  slope.  Shadscale  from  the  south  slope/pinyon-juniper  habitat  was  the 

only  shrub  species  sampled  upon  which  Chironomidae  were  suspected  to  be  feeding, 
although  this  group  was  present  and  abundant  at  all  sites.  The  Chironomidae 

were  suspected  to  be  feeding  on  liquids  secreted  by  the  plants.  The  south 
slope/pinyon-juniper  habitat  was  also  the  only  site  in  which  ants  were  observed 

tending  aphids. 

At  the  north  slope/pinyon-juniper  site,  no  families  of  insects  were  captured 
that  were  not  found  at  other  sites;  however,  Apidae  and  Andrenidae  were  abundant 
at  this  site  and  not  at  the  other  sites.  These  two  groups  are  important  as 
pollinators,  and  it  is  suspected  that  their  abundance  in  the  north  slope/pinyon- 
juniper  habitat  probably  is  related  to  the  availability  of  nesting  sites  in 
dead  trees. 

No  abundant  families  were  found  exclusively  in  the  sagebrush  habitat.  The  most 
significant  aspect  of  samples  taken  at  this  site  was  the  presence  of  unusually 
large  numbers  of  Collembola  in  June  and  July,  although  the  litter  present  did 
not  seem  to  be  sufficient  in  terms  of  depth  or  abundance  relative  to  the  other 
four  sites. 

The  mixed  brush  habitat  produced  two  families  of  flies  which  were  only  abundant 
in  this  vegetation  type.  Lonchaeidae  larvae  feed  on  damaged  plant  material, 
and  abundance  of  the  adult  stage  may  indicate  that  damage  had  occurred  to  some 
portion  of  the  vegetation.  Despite  this  apparent  cause-effect  relationship, 
no  readily  visible  damage  was  observed  in  the  vegetation.  Probable  causes  of 
vegetation  damage  may  have  been  browsing  by  horses  or  physical  damage  by 
cattle  continuously  moving  back  and  forth  through  the  site.  The  remaining 


abundant  fly  family,  Sepsidae,  was  associated  with  large  amounts  of  cattle 
dung  at  the  site  which  probably  provided  the  food  source  and  substrate  for 
larval  development. 

At  all  sites,  the  dominant  shrub  and  tree  species  sampled  had  an  associated 
complement  of  herbivorous  insects  which  were  contributed  primarily  by  the 
orders  Hemiptera  and  Homoptera.  In  most  cases  these  species  groups  were 
different  for  each  plant  species  because  of  the  host  species  specificity  of 
the  families  involved. 


When  all  sites  and  strata  within  each  site  are  considered,  the  dominant  family 
overall  was  Formicidae.  They  were  present  and  abundant  in  every  type  of  sample. 
In  most  samples  of  ground  dwelling  invertebrates,  Formicidae  were  either  the 
most  abundant  group,  or  second  in  abundance  to  Collembola.  They  were  found 
foraging  on  all  of  the  shrub  and  tree  species  sampled  and  also  were  observed 
tending  aphids  on  one  species  of  herbaceous  plant.  Finally,  Malaise  trap 
results  give  an  additional  indication  of  their  importance  in  that  almost  five 
hundred  reproductives  were  captured  over  the  summer. 
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Figure  3-7-72.  Invertebrate  pitfall  trap  used  for  RBOSP. 
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Figure  3-7-73.  Malaise  trap  used  for  RBOSP. 
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Figure  3-7-74  Berlese  funnel  used  for  RBOSP. 
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Table  3_7_258o  Feeding  types  for  immatures  and  adults  of  all  invertebrates 

collected  at  each  sample  site  during  June,  1975  for  RBOSP 


*  food  habit  classification 

ORDER  Family  Immature  Adult 


THYSANURA 

Mach i 1 i dae 

S 

DIPLURA 

f 

S 

S 

COLLEMBOLA 

1 sotomi dae 

S,  Myp 

S,  Myp 

Entomobry i dae 

S,  Myp 

S,  Myp 

Smi nthur i dae 

Ptf,  Myp 

Ptf,  Myp 

ORTHOPTERA 

Acri d i dae 

Ptf,  Epr 

Ptf,  Epr 

Gry 1 1 acri d i dae 

Ptf,  Epr,  S 

Ptf,  Epr. 

PSOCOPTERA 

T  rog i i dae 

Myp 

Myp 

THYSANOPTERA 

Ptf 

Ptf 

HEMIPTERA 

Mi r i dae 

Psf ,  Epr 

Psf,  Epr 

Reduv i i dae 

Epr,  Mp 

Epr,  Mp 

Ti ngi dae 

Psf 

Psf 

Arad i dae 

Myp,  Psf 

Myp,  Psf 

Lygaei dae 

Sf,  Psf,  Epr 

Sf,  Psf, 

Piesmatidae 

Ptf 

'Ptf 

Coreidae 

Ptf 

Ptf 

Pe  ntatomi dae 

Psf,  Epr 

Psf,  Epr 

HOMOPTERA 

Membraci dae 

Psf 

Psf 

Ci cade  1 1 i dae 

Psf 

Psf 

De 1 phac i dae 

Psf 

Psf 

Issidae 

Psf 

Psf 

Psy 1 1 i dae 

Psf 

Psf 

Aph i d i dae 

Psf 

Psf 

Coccoidea  (superfamily) 

Psf 

Psf 

COLEOPTERA 

Carab i dae 

Epr 

Epr, Ptf 

H i ster i dae 

Epr 

Epr 

Staphy 1 i n i dae 

Epr,  S,  Epa 

Epr,  S 

Scydmaen i dae 

S 

S 

Canthar i dae 

Epr 

Pf,  Nf 

Lampyridae 

Epr 

Epr 

Dermest i dae 

S,  Ptf 

S,  Ptf 

Ostomi dae 

Ptf 

Ptf 

Cleri dae 

Epr 

Epr 

E 1 ater i dae 

Ptf,  Sf 

Ptf 

Eroty 1 i dae 

Myp 

Myp 

* 
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ORDER  .  Fami ly 


FOOD  HABIT  CLASSIFICATION 
Immature  Adult 


*/ 


COLEOPTERA  (Cont. ) 

Lathri d i i dae 
Cocc i ne I  I i dae 
Anth i c i dae 
Meloi dae 
Buprestidae 
Tenebr ion i dae 
Me  I andry i dae 
Pt i n i dae 
Anob i i dae 
Scarabae i dae 
Byrrhidae 
Chrysome I i dae 
Curcu I  ion i dae 
Scolyti dae 

NEUROPTERA 

Hemerob i i dae 

Chrysopidae 

Raphidi idae 

My rme I eont i dae 

LEPIDOPTERA 

Pi eridae 

u^yi  iuuc 

Hesper i dae 
Lycaenidae 
Arct i i dae 
Noctu i dae 
Geometr i dae 
Pyralidoidea  (super- 
far, ii  I  y ) 

Pterophor i dae 
Tortricoidea  (super- 
fami I y ) 

DIPTERA 

T  i  pu  1  i dae 
Psychod i dae 
Ch i ronom i dae 
S imu I i dae 
Bi b ion i dae 
Mycetoph i I i dae 
Sci ar i dae 
Cec i domy i i dae 
Therevi dae 
As i I i dae 
Acroceridae 
Bombyl idae 
Emp i d i dae 
Do  I i chopod i dae 
Phori dae 
Pi puncu I i dae 
Sy rph i dae 
Psil idae 


Myp 

Myp 

Epr,  Ptf 

Epr,  Ptf 

★  ★  / 

**  / 

Epr 

Ptf 

Ptf 

Ptf,  Nf 

S,  Myp,  Ptf 

S,  Myp, 

Ptf,  Myp 

Ptf,  Myp 

**  / 

**  / 

Ptf,  Myp 

Ptf,  Myp 

S,  Myp,  Ptf 

S,  Myp, 

Ptf 

Ptf 

Ptf 

Ptf 

Ptf 

Ptf 

Ptf,  Myp 

Ptf,  Myp 

Epr 

Epr 

Epr 

Epr 

Epr 

Epr 

Epr 

Nf 

Ptf 

Nf 

Ptf 

Nf 

i  »  i 

Ptf 

Nf 

Ptf 

Nf 

D-4-  -f 

i  1  i 

Nf 

Ptf 

"Nf 

Ptf 

Nf 

Ptf 

Nf 

Ptf 

Nf 

Ptf 

Nf 

S,  Ptf 

Nf 

s 

Mp,  Nf 

s 

Nf,  Aph 

s 

Mp 

S,  Ptf 

**  / 

Myp 

Nf 

Myp,  S,  Ptf 

Nf 

Ptf,  S,  Epr 

**/ 

Epr 

Psf **/ 

Epr 

Epr 

*/ 

S 

Nf 

Epr 

Epr 

Epr 

Epr 

S,  Myp,  Epa 

S**/ 

Epa,  Epr 

■k-k/ 

Epr,  S,  Ptf 

Nf 

*/ 

*/ 

excretion 


Table  3-7-258.  (Continued) 


ORDER  Family-/ 

FOOD  HABIT  CLASS! FI 
! mmature 

1  CAT  1  ON 

Adult 

DIPTERA  (Cont.) 

Tephri t i dae 

Ptf 

kk/ 

Seps i dae 

S 

s’**/ 

Sciomyz i dae 

Epr 

kk/ 

Chamaemy i i dae 

Epr 

kk/ 

Lonchae i dae 

Ptf 

■k-k/ 

Ch 1 orop i dae 

Epr,  Epa,  Ptf,  S,  Mp 

Nf  **/ 

He  1 eomyz i dae 

S,  Myp 

■k-k/ 

Trixosce 1 i d i d i dae 

**! 

kk  1 

Agromyzi dae 

Ptf 

Nf 

Anthomy i i dae 

Ptf,  S,  Epr 

Nf**/ 

Muse i dae 

S 

S,  Mp 

Ca 1 1 i phori dae 

S,  Mp 

S,  Mp 

Tach i n i dae 

Epa 

Nf**/ 

HYMENOPTERA 

Xye 1 i dae 

Ptf 

Nf 

Argidae 

Ptf 

Diprionidae 

Ptf 

Tenthri d i n i dae 

Ptf 

Nf 

Bracon i dae 

Epa 

Nf 

1 chneumon i dae 

Eoa 

Nf 

Mymari dae 

Epa 

Nf 

Trichogrammatidae 

Epa 

Nf 

Eu ioph i dae 

Epa 

Nf 

Encyrt i dae 

Epa 

-Nf 

Eupe 1  mi dae 

Epa 

Nf 

Pteroma 1 i dae 

Epa 

Epr,  Nf 

Cha i ci d i dae 

Ptf 

Nf 

Figitidae 

Epa 

kk  / 

Cyn i p i dae 

Ptf,  Epa 

Nf 

Proc+otrup i dae 

Epa 

**  / 

Ceraphron i dae 

Epa 

Nf 

Diapri i dae 

Epa 

Nf 

See  1  ion i dae 

Epa 

Nf 

P 1 a+ygaster i dae 

Epa 

Nf 

Dry i n i dae 

Epa 

**  / 

Ti phi idae 

Epa 

Nf,  Epr 

Bethy 1 i dae 

Epr 

Nf 

Formic i dae 

Epr,  Ptf,  S,  Psf,  Nf 

Epr,  Ptf,  S,  Psf, 

Pompi 1 idae 

Epr 

Nf,  Epr 

Vesp i dae 

Epr,  S 

Nf,  Pf 

Sphec i dae 

Epr 

Nf 

Col  1 eti dae 

Andren i dae 

Pf,  Nf 

Pf,  Nf 

Hal ict i dae 

Pf,  Nf 

Nf,  Pf 

Megach i 1 i dae 

Pf,  Nf,  Epa 

Nf 

Ap i dae 

Pf,  Nf 

Nf,  Pf 

SCORPION  IDA 

Epr 

Epr 

CHELONETHIDA 

Epr 

Epr 

% 


3-7-750 


Table  3-7-258.  (Continued) 


ORDER  Family-/ 

FOOD  HABIT  CLASS  1 
1 mmature 

F 1  CAT  1  ON 

Adult 

SOLPUGIDA 

Epr 

Epr 

ARAN E  FDA 

Dictyni dae 

Epr 

Epr 

Amaurobi idae 

Epr 

Epr 

Pholeidae 

Epr 

Epr 

Theredi idae 

Epr 

Epr 

Araneidae 

Epr 

Epr 

Tetragnathidae 

Epr 

Epr 

Agel enidae 

Epr 

Epr 

Hahn i i dae 

Epr 

Epr 

Pisauridae 

Lycos i dae 

Epr 

Epr 

Oxyop i dae 

Epr 

Epr 

Gnaphos i dae 

Epr 

Epr 

Thomi s i dae 

Epr 

Epr 

Salticidae 

Epr 

Epr 

PHALANGIDA 

S 

S 

ACARI 

S,  Mp,  Epa,  Epr, 

Psf ,  Ptf 

S,  Mp,  Epa,  Epr, 

Psf,  Ptf 

LITHOBIOMORPHA 

Epr 

Epr 

GEOPH 1 LOMORPHA 

Epr 

Epr 

PAUROPODA 

S 

S 

SYMPHYLA 

S 

S 

—  Common  names,  correct  spelling,  and  taxonomic  order  from:  Borror,  D.J. 
and  DeLong,  D.M.  1971.  An  Introduction  to  the  study  of  insects. 

Holt,  Rinehart,  and  Winston.  New  York.  812  pp. 

**  t 

-Denotes  families  where  food  habits  are  unknown  or  little  known. 


***  i 


See  page  3-7-669  for  classification  definitions. 


Table  3-7-259.  Site  descriptions  for  invertebrate  sampling  locations  for  RBOSP. 


LOCATION  DESIGNATION 

Invertebrate 

Sample  Sites 

b 

Vegetation 

Type 

Aspect/Elevation 

1  (A)* 

Greasewood/sagebrush 

FI  at/6400 ' 

2  (B)* 

Pinyon-juni per 

South/7000 ' 

3  (0* 

Pinyon -juniper 

North/6900  * 

4  (D)* 

Sagebrush 

North/71 00 ' 

5  (5)* 

Mixed  brush 

North/7200 ' 

^Corresponding  small  mammal 

sampling  location  shown  in  Figure 

3-7-27. 

Table  3-7-260.  Invertebrate  groups  identified  to  date  for  RBOSP 


ORDER 

Family 

Common  Name 

THY SANDRA 

Machilidae 

✓ 

Jumping  bristle tails 

DIPLURA 


COLLEMBOLA 

Isotomidae 

Entomobryidae 

Sminthuridae 

Elongate-bodied  springtails 
Elongate-bodied  springtails 
'Globular  springtails 

ORTHOPTERA 

Acrididae 

Gryllacrididae 

Mantidae 

Short-horned  grasshoppers 
Long-horned  grasshoppers 

Mantids 

PSOCOPTERA 

Trogiidae 

Psocidae 

Psocids 

Psocids 

THY SAN OPT ERA 

Phlaeothripidae 

Thrips 

HEMIPTERA 

Anthocoridae 

Miridae 

Nabidae 

Reduviidae 

Tingidae 

Aradidae 

Lygaeidae 

Piesmatidae 

Coreidae 

Pentatomidae 

Cydnidae 

Minute  pirate  bugs 

Plant  bugs 

Damsel  bugs 

Assassin  bugs 

Lace  bugs 
'  Flat  bugs 

Seed  bugs 

Ash-grey  leafbugs 

Leaf-foot  bugs 

Sting  bugs 

Burrower  bugs 

HOMOPTERA 

Membracidae 

Cicadellidae 

Cercopidae 

Delphacidae 

Issidae 

Psyllidae 

Aphididae 

Treehoppers 

Leafhoppers 

Froghoppers 

Delphacid  planthoppers 

Issid  planthoppers 

Psyllids 

Aphids 

COLEOPTERA 

Carabidae 

Histeridae 

Ground  beetles 

Hister  beetles 

Table  3-7-260.  (Continued) 


ORDER 

Family 

Common  Name 

COLEOPTERA  (Continued) 

■  Staphylinidae 

Scyciraaenidae 

Cantharidae 

Lampyridae 

Dermest idae 

Os tomidae 

Cleridae 

Elateridae 

Buprestidae 

Byrrhidae 

Erotylidae 

Lathridiidae 

Coccinellidae 

Anthicidae 

Meloidae 

Alleculidae 

Tenebrionidae 

Melandryidae 

P tin idae 

Anobiidae 

Scarabaeidae 

Chrysomelidae 

Curculionidae 

Scoly tidae 

Rove  beetles 

Antlike  stone  beetles 

Soldier  beetles 

Lightening  bugs 

Dermestid  beetles 
. Bark-gnawing  beetles 

Checkered  beetles 

Click  beetles 

Metallic  wood-boring  beetles 

Pill  beetles 

Pleasing  fungus  beetles 

Minute  brown  scavenger  beetles 
Ladybird  beetles 

Antlike  flower  beetles. 

Blister  beetles 

Comb- clawed  beetles 

Darkling  beetles 

False  darkling  beetles 

Spider  beetles 

Death-watch  beetles  t 

Scarab  beetles 

Leaf  beetles 

Snout  beetles 
•  Bark  beetles 

NEUROPTERA 

Hemerobiidae 

Chrisopidae 

Myrmeleontidae 

Raphidiidae 

Brown  lacewings 

Green  lacewings 

Antiions 

Raphidiid  snakeflies 

LEPIDOPTERA 

Pieridae 

Satyridae 

Nymphalidae 

Lycaenidae 

Hesperidae 

Arctiidae 

Noctuidae 

Geometridae 

Pyralidae 

Sphingidae 

Lasio camp idae 

Coleophoridae 

Gracilariidae 

Sulphurs,  whites,  and  orange  tips 
Satyrs  and  wood  nymphs 

Brush-footed  butterflies 
Gossamer-winged  butterflies 

Skippers 

Tiger  moths 

Armyworm  and  cutworm  moths 

Geometer  moths 

Pyralid  moths 

0 

Sphinx  mothes 

Tent  caterpillars 

Casebearers  and  lappet  moths  A 

Leaf  blotch  miners 

/ 


3-7-754 


Table  3-7-  260.  (Continued) 


ORDER 

Family 

Common  Name 

DIPTERA 
•  Tipulidae 

Psychodidae 

Culicidae 

Chironomidae 

Simuliidae 

Bibionidae 

Myce tophilidae 

Sciaridae 

Cecidomyiidae 

Therevidae 

Asilidae 

Acroceridae 

Bombyciidae 

Empididae 

Dolichopodidae 

Phoridae 

Pipunculidae 

Syrphidae 

Psilidae 

Otitidae 

Tephritidae 

Sepsidae 

Sciomyzidae 

Chaemaemyiidae 

Lonchaeidae 

Sphaeroceridae 

Chloropidae 

Agromyzidae 

Heleomyzidae 

Trixoscelididae 

Anthomyiidae 

Muscidae 

Calliphoridae 

Tachinidae 

Crane  flies 

Moth  flies — sand  flies 

Mosquitos 

Midges 

Black  flies 

March  flies 

Fungus  gnats 

Dark-winged  fungus  gnats 

Gall  midges 

Stiletto  flies 

Robber  flies 

Small-headed  flies 

Bee  flies 

Dance  flies 
. Long-legged  flies 

Kumpedbacked  flies 

Big-headed  flies 

Syrphid  flies 

Rust  flies 

.  .  Picture-winged  flies 

Fruit  flies 

Black  scavenger  flies 

Marsh  flies 

Aphid  flies 

Lonchaeid  flies 

Small  dung  flies 

Chloropid  flies 

Leaf-miner  flies 

Heleomyzid  flies 

Trixoscelidid  flies 

Anthonyiid  flies 

House  flies 

Blow  flies 

Tachinid  flies 

SIPHONAPTERA 

Publicidae 

Fleas 

HYMENOPTERA 

Xyelidae 

Argidae 

Diprionidae 

Tenthredinidae 

Braconidae 

Ichneumonidae 

Xyelid  sawflies 

Argid  sawflies 

Conifer  sawflies 

Common  sawflies 

Braconid  wasps 

Ichneumonid  wasps  * 

Table  3-7-260.  (Continued) 


ORDER 

Family 

Common  Name 

HYMENOPTERA  (Continued) 

Myraaridae 

Trichogrammatidae 

Eulophidae 

Encyrtidae 

Eupelmidae 

Pteromalidae 

Chalcididae 

Figitidae 

Cynipidae 

Proc totrupidae 

Cerapharonidae 

Diapriidae 

Scelionidae 

Platygasteridae 

Chrysididae 

Bethylidae 

Dryinidae 

Tiphiidae 

Mi  i  {*  t  1  1  t  rl  n  o 

iiU  L  j _ l  J.  J.U  ci  ' _ 

Formicidae 

Vespidae 

Pompilidae 

Sphecidae 

Colletidae 

Andreidae 

Halicitidae 

Megachilidae 

Apidae 

Fairyf lies 

Trichog ramma t id  wasps 

Eulophid  wasps 

Encyrtid  wasps 

Eupelmid  wasps 

Pteromalid  wasps 

Chacid  wasps 

Figitid  wasps 

Gall  wasps 

Prototrupid  wasps 

Cerapharonid  wasps 

Diapriid  wasps 

Scelionid  wasps 

Platygasterid  wasps 

Cuckoo  wasps  . 

Bethylid  wasps 

Dryinid  wasps 

Tiphiid  wasps 

V  r»1  irok 

V  v—  V  v_-  i_  Ci.li  L  o 

Ants 

Paper  wasps 

Spider  wasps 

Sphecid  wasps 

Yellow-faced  bees 

Andrenid  bees 

Halicitid  bees 

Leafcutting  bees 

Honey  bees 

SCORPIONIDA 

Scorpions 

CHELONETHIDA 

Pseudo scorpions 

SOLPUGIDA 

Sun  scorpions 

ARANEIDA 

Dictynidae 

Amaurobiidae 

Pholcidae 

Theridiidae 

Araneidae 

Agelenidae 

Hahniidae 

Pisuridae 

Lycosidae 

Oxyopidae 

Spiders 

Dictynid  spiders 

Amaurobiid  spiders 

Pholcids  and  cellar  spiders 
Comb-footed  spiders 
.  Orb  weavers 

Funnel-web  spiders 

Habniid  spiders 

Nursery-web  spiders 

Wolf  spiders 

Lynx  spiders 

3-7-756 


Table  3-7-260.  (Continued) 


ORDER 

Family 


Common  Name 


ARANEIDA  (Continued) 
Gnaphosidae 
Clubionidae 
Thomisidae 
Salticidae. 


Hunting  spiders 
Sac  spiders 
Crab  spiders 
Jumping  spiders 


•  PHALANGIDA 


Harvestmen 


ACARI 


Ticks  and  mites 


LITHOBIOMORPHA 


Centipedes 


GEOPHILOMORPHA 


Centipedes 


—^Common  names,  correct  spelling,  and  taxonomic  order  from: 

Borror,  D.J.  and  M.D.  DeLong.  1971.  An  introduction  to  the  study  of  insects. 
Holt,  Rinehart  and  Winston.  New  York.  812  pages. 

(0 


3-7-757 


3-7-758 


^  r  i 


Table  1  3-7-261  j  Relative  abundance  and  population  density  estimates  for  ground 

d.welling  invertebrates  collected  by  pitfall  traps  at  site  1, 
 greasewood-sagebrush,  during  June,  1975  for  RBOSP 


percent  ** 


taxon 

#  collected 

relative  abundance 

density  (#/M2) 

THYSAIfUUA 

17 

7.30 

1  .35 

G011EMB0LA 

14 

6.01 

0.12 

COIiEOPTERA 

39 

IS. 74 

-X--X-X- 

IEPIDOP'IERA 

15 

6,44 

0.22 

HYMEl'TOPTERA 

46 

19.74 

-X--X--X- 

ARANEIDA 

28 

12,02 

0.80 

PJIALANGIM 

51 

21.89 

1  .42 

ACARI 

23 

9.87 

0,22 

*  catch-effort  regression  method.  fG-ist  and  Grossley,  Jr,,  1973) 

**  (#  collected  each  taxon,  site  1/#  collected  all  taxa,  site  1)  X  100 

7,''x"x'  assumptions  of  density  estimation  method  not  met 


Table  3-7-262. 

Percentages 
feeding  type 
site  during 

of  ground 
col lected 
June,  1975 

dwe 1 1 i ng  i 
by  pitfal 
for  RBOSP 

nvertcbrate 
1  traps  at 

s  within  each 
each  samp  1 i ng 

Site  1 

Site  2 

Site  3 

Site  4 

Site  5 

f 

Herbivores 

6 

0 

0 

0 

4 

Flower  feeders 

0 

0 

0 

0 

0 

Fungus  feeders 

0 

0 

0 

0 

0 

Saprovore 

36 

90 

62 

92 

23 

Omnivores 

20 

2 

10 

5 

30 

Predators 

27 

2 

20 

1 

21 

Unknown 

1  1 

6 

8 

2 

22 

3-7-760 


O'  ' 


Table  3-7-263  Relative  abundance  and  population  density  estimates  for  ground 

dwelling  invertebrates  collected  by  pitfall  traps  at  site  1, 
greasewood-sagebrush,  during  July  1975  for  RBQSP 


Taxon 

#  collected 

Percent  ** *** 

Relative  abundance 

Density  (#/M2) 

TIIYSANURA 

77 

5.46 

-X-X-X- 

COLIE  MBOLA 

150 

9.23 

-X-X-X- 

ORTHO  PTE  RA 

10 

0,71 

0.21 

PSOCOPTERA 

180 

12.78 

-X-X-X- 

IIOMOPTERA 

91 

6,46 

-X-X-X- 

COLEOPTERA 

42 

2,98 

-X-X-X- 

BEPIDOPTERA 

5 

0,21 

-x-x-x- 

BIPTERA 

19 

1  .35 

-x-x-x- 

HYIHRTOPTERA 

184 

15.06 

-x-x-x- 

AI-lAHfi  IDA 

150 

9.23  * 

6.55 

PIIALAHG-IDA 

90 

6.39 

1  ,22 

ACARI 

452 

32.08 

-x-x-x- 

LI  TIIOB IOMORPI-IA 

1 

0,07 

-X-X-X- 

*  catch-effort  regression  method  (G-ist  and  Crossley,  Jr,,  1975) 

•x"x*  (#  collected  each  taxon,  site  1/#  collected  all  taxa,  site  1)  X  100 

***  assumptions  of  density  estimation  method  not  met 


Table  3-7-264.  Numbers  and  percentages  of  invertebrates  within  each  feeding  type 

taken  in  pitfall  trap  samples  at  each  site  during  July  1975  for 

RBOSP 


Feeding  type 

Site 

1 

% 

Site  2 

it  % 

Site  3 

#  % 

Site  4 

#  % 

Site  5 

#  % 

Herbi vores 

197 

14.0 

16 

1.8 

17 

1.4 

31 

0.9 

26 

3.7 

Flower  feeders 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

00 

0.0 

Fungus  feeders 

7 

0.1 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

Saprovore 

394 

28.0 

44 

4.8 

408 

33.9 

2671 

77.9 

287 

40.7 

Omnivores 

184 

13.2 

85 

9.3 

91 

7.6 

504 

14.7 

230 

32.6 

Predators 

156 

11.2 

28 

3.1 

83 

6.9 

56 

1.6 

57 

8.1 

Unknown 

471 

33.5 

741 

81.1 

603 

50.2 

168 

4.9 

105 

14.9 

i 

'-j 

CTi 


Z9L-L-Z 


Table  3-7-265  ilol 
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Table  3-7-266.  Numbers  and  percentages  of  invertebrates  within  each  feeding  type 

taken  in  pitfall  trap  samples  at  each  site  during  September  1975 
for  RBOSP 


* 

Feeding  type 

Site  1 

#  % 

Site  2 

#  % 

Site  3 

#  % 

Site  4 

#  % 

Site  5 

#  % 

Herbivores 

49 

6:6 

4 

1.8 

3 

0.7 

42 

10.0 

11 

4.9 

Flower  feeders 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

Fungus  feeders 

6 

0.8 

0 

0.0 

1 

0.2 

0 

0.0 

0 

0.0 

Saprovores 

139 

18.7 

14 

6.4 

21 

4.9 

6 

1.4 

44 

19.6 

Omni vores 

141 

19.0 

90 

40.9 

17 

4.0 

119 

28.2 

34 

15.1 

Predators 

79 

10.6 

78 

35.5 

42 

9.9 

52 

12.3 

63 

28.0 

Unknown 

329 

44.3 

34 

15.4 

341 

80.3 

203 

48.1 

73 

32.4 

Table  3-7-267.  Results  of  litter  d-vac  invertebrate  sampling-  at  site  1 
- — - C^oasewood-sagcbrush,  during  Juno,  1  975  for  RBOSP  '  * 


sample  #  of  invertebrates  adjust 
!r  _  in  sample _ # 

U2  0  0.00 
111  20  20.00 
134  4  4.00 
1 25  14  14.00 
136  io  10.00 


CO  - — - - - - - - - - - -  ..  _ _ _ 

I 

f,  *  #  of  invertebrates  in  sample  X  Rerd 

CTt 

-P» 


litter  dry  #  of  invertebrates 

weiybt  (yni)  ■  per  kilogram  litter 


174.00 

0.0 

170.00 

117.6 

220.00 

18.2 

705.00 

25.9 

595.00 

30.5 

se  calibration  factor 


3-7-765 


Table  3-7-268.  Average  number  of  invertebrates  collected  from  litter  by  the  c-vac 
_ method  at  each  oamrliny  site  during  June,  1975  for  R730SP _ _ 


01 


avy.  //  of  inverts. 


~  ]  < 


vo;y~-  .ion  rype 


sonnies  per  Iciloyran  lifter  variance  std.  error 


i 

2 

—r 

0 

4 

5 


yr  e  ?  ■; o* :  o  o  d  -  s  ajeb  vi  s  h 

3  n  „  o 

2109.6 

o  n 

T; :1  -vd nil ioe“-n  (south  clone) 

*  V  O  J.  S  f 

Tp 

1.0 

*~r  r~T 

0 . 0 

0.8 

pin  yon-  juniper  (north  slope) 

5 

ho  0 

37  •  5 

2/7 

s aye brush 

0 

519.4 

339477.0 

260.6 

mired  brush 

5 

126.9 

1 0202  o 3 

45.2 

3-7-766 


Table  3-7-269.  Results  of  Utter  D-vac  sampling  at  each  site  during  June,  1975  for  RBOSP 


ORDER  Family  Common  Name 


S i te  1  S I te  2 

A U  B2 /  A  B 


THYSANURA 
Mach  I  I i dae 


jump i ng  brl stletal Is 


C0LLEM30LA 
I sotomi dae 

Entomobry i dae 

THYSANOPTERA 

HEMIPTERA 

HOMOPTERA 


elongate-bodied  springtalls 
elongate-bodied  springtails 
thrips  1  1 

true  bugs  -  1 

hoppers  -  2 


COLEOPTERA 
Carab i dae 
Carab i dae- I arvae 
Staphy I i n I dae 
'Cleridae 
Anth i ci dae 
Tenebrion i dae 
Me  I andry i dae 
Chrysome I i dae 
Curcu I  ion i dae 
Unknown  larvae 


ground  beetles 
ground  beetles 
rove  beetles 
checkered  beetles 
anti  ike  flower  beetles 
dark  I i ng  beet  I es 
false  darkling  beetles 
leaf  beetles 
snout  beetles 


3  9 

1  7 

2  2 


1 


1 

1 

1 

1 


1 

1 

2 

1 


LEPIDOPTERA 

Hesperidae  larvae  skippers 

Noctuidae  larvae  armyworms  &  cutworms 

Pyralidoidea  larvae  plume  moths,  snout  moths 

Unknown  larvae 


2 


Site  3  Site  4 

A  B  A  _  B 


1  49 

1  1 


1 


4 

3 


3 

1 


2 

1 


2 

1 


1 

2 

1 

1 


Site  5 
A  B 


1  I 


1  37 

1  1 
5 
10 


1  2 

1  1 
1  1 


2 


2 

11 


1  1 
1  1 


3-7-767 


Table  3-7-269.  (Continued) 


Site  1 

Site  2 

Site  3 

Site  4 

Site  5 

ORDER  Family 

Common  Name 

Ai/  bz / 

A  B 

A  B 

A 

B 

A 

B 

DIPTERA 

1  1 

1 

12 

Unknown  larvae 

flies 

HYMENOPTERA 

/ 

1 

Dryinidae  (non-winged) 

dryinid  wasps 

1 

63 

Formic i dae 

ants 

1  1 

3  3 

2  3 

7 

210 

7 

Formicidae  (pupae) 
Unknown  (winged) 

8 

1 

1 

64 

1 

1 

1 

CHELONETHIDA 

pseudoscorpions 

1 

14 

ARANEIDA 

8 

Di ctyn i dae 

dictynid  spiders 

10 

— 

2 

*• 

Gnaphos i dae 

hunting  spiders 

3 

Thomi s i dae 

crab  spiders 

3 

Sa 1 ti ci dae 

jumping  spiders 

1  1 

— 

2 

Unknown 

1 

1 

PHALANGIDA 

harvestmen 

1  ^  1 

ACARI 

ticks  &  mites 

* 

- 

19 

26 

GEOPH 1  LOMORPHA 

cent i pedes 

• 

- 

1 

1 

2 

56 

3 

13 

372 

199 

—  A  =  Number  of  species  groups 
2/  B  =  Total  number  of  individuals 


Table  3-7-270.  Percentages  of  invertebrates  within  each  feeding  type 

taken  in  Litter  D-vac  samples  at  each  site  during 
June,  1975  for  RBOSP 


Site  1 

Site  2 

Site  3 

Site  4 

Site  5 

Herb i vores 

16 

0 

23 

2 

8 

Flower  feeders 

0 

0 

0 

0 

0 

Fungus  feeders 

0 

0 

0 

0 

0 

Saprovores 

2 

0 

0 

14 

19 

Omn i vores 

2 

100 

23 

74 

32 

Predators 

55 

0 

38 

4 

14 

Unknown 

25 

0 

16 

7 

27 

♦ 


3-7-768 


-769 


r  > 


Table  3-7-271  Average  number  of  invertebrates  collected  from  litter  by  the  d-vac 

method  at  each  sampling  site  during  July  1975  for  REOSP 


CO 

I 

-o 


Site 

Vegetation  type 

#  of 
Samples 

Avg.  il:  of  inverts, 
per  kilogram  litter 

Varian.ce 

Std.  error 

1 

grease wood -sagebrush 

5 

55.7 

950.2 

13.6 

2 

piny on- juniper  (south 

slope ) 

5 

33.6 

583.5 

10.8 

5 

piny on- j uniper  ( north 

slope ) 

5 

61 .3 

698.0 

11.8 

4 

sagebrush 

5 

10.9 

81  .2 

4.0 

5 

mixed  brush 

5 

105.5 

5579.1 

55.4 

•} 


l 


3-7-770 


Table  3-7-272  Results  of  litter  d-vac  invertebrate  sampling  at  site  1, 

greasev/ood -sagebrush,  during  July  1975  for  RBOSP 


Sample 

.a  ■ 

7 1 

#  of  invertebrates 
in  sample 

-x- 

Ad.  justed. 

!l 

Tr 

Litter  dry 
Weight  (gm) 

#  of  invertebrates 
per  kilogram  litter 

218 

1 6 

16.00 

542.00 

46.8 

219 

25 

25 . 00 

272.00 

84 . 6 

220 

2 

2.00 

236.00 

8.  5 

221 

25 

25.00 

290.00 

79 . 5 

900 

L-, 

21 

21.00 

426.00 

49.5 

#  of  invertebrates  in  sample  X  Berlcse  calibration  factor 


< 


3-7-771 


Table  3-7-273  Humber  of  species  groups  (A)  and  total  number  of  individuals  (B)  for 

invertebrate  taoca  collected  by  litter  D-vac  sampling  at  all 
sites  during  July  1975  for  RBOSP 


ORDER 

Family_ Common  name 


Site  1  Site  2  Site  3  Site  4  Site  5 
A  B  A  33  A  B  A  BAB 


COLLEMBOLA 
Isotomidae 
Entomobryid.ae 
PSOCOPTERA 
Unkn  ovm 
Psocidae 
THYSAl-TOPTERA 
Unknown 
HEMIPTERA 
Unknown 
HOKOPTERA 
Unlaiovm 
Cicadellidae 
C01E0PTERA 
Unlaiovm 
Carabidae 
Staphyl inidae 
Ostomidae 
la  timid  iidae 
Coccinellidae 
Anthicidae 
Tenebrionid.ae 
Curculionidae 
LEPIDOPTERA 
Unlai  own 
DIPl’ERA 
Unkn  ovm 
Chironomidae 
Tberevidae 
.HYM21T0PTERA 
Eoriricidae 
C  HE  LORE  T  HIDA 
Unkn  ovm 
ARAHE  IDA 
Unlaiovm 
Dictynidae 


elongate-bodied  springtails 
elongate-bod ied  springtails 


psocids 


leaf hoppers 


ground  beetles 

rove  beetles 

bark-gnawing  beetles 

minute  brown  scavenger  beetles 

ladybird  beetles 

antlike  flower  beetles  * 

darkling  beetles 

snout  beetles 


midges , 

stiletto  flies 
ants 

ps  eud os  c orp i on 3 
spiders 

dictynid  spiders 


0  0 
0  0 

1  5 

0  0 

0  0 

1  6 

1  1 

0  0 

1  4 

1  6 
0  0 
0  0 
1  2 
1  1 
1  1 
1  1 
1  1 

1  2 

1  14 
0  0 
0  0 

2  10 

0  0 

1  2 
1  1 


« 

0  0 

1  41 

0  0 

1  7 

3  6 

0  0 

0  0 

0  0 

1  .5 

0  0 

1  10 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

1  1 

1  1 

0  0 

1  1 

1  2 

1  12 

0  0 

0  0 


1  53 

1  14 

1  4 

0  0 

0  0 

0  0 

1  1 

0  0 

1  2 

1  5 
1  2 
1  1 
0  0 
0  0 
0  0 
1  1 

2  4 

1  1 

1  2 
0  0 
1  4 

3  103 

1  2 

1  6 
0  0 


0  0 
0  0 

0  0 
0  0 

1  1 

0  0 

0  0 
0  0 

1  3 

0  0 

0  0 

0  0 

0  0 

0  .  0 
0  0 

1  3 

0-  0 

1  1 

0  0 

1  4 

0  0 

0  0 

0  0 

0  0 

0  0 


0  0 
1  30 

1  10 

0  0 


0  0 

1  14 

0  0 
1  3 

1  24 

0  0 
1  2 
0  0 
0  0 
1  1 
0  0 
1  1 
1  1 

1  2 

1  5 

0  0 
1  2 


1  17 

1  2 
0  0 


ftm  i iii nii n  w  i  mu  iib  m mrT mr  im  ivnnn . . 


Table  3-7-273  (continued) 


ORDER 

Family 


Common  name 


Site  1  Site  2  Site  3  Site  A  Site  5 
A  3  A  B  A  B  A  B  A  B 


Lycos id ae 
Gnaphos  idae 
Thomisid.ae 
Salt ic idae 
ACARI 
Unknown 
GEOPHIIOMORPIIA 
Unknown 


wolf  spiders 
hunting  spiders 
crab  spid.ers 
jumping  spiders 
ticks  and  mites 


0  0  0  0 
0  0  0  0 
0  0  0  0 
0  0  0  0 

1  28  1  45 

0  0  0  0 


0  0  0 

1  2  0 

1  1  0 

0  0  0 

1  29  1 

1-1  0 


0  1  1 

0  1  8 

0  1  1 

0  1  1 

3  1  215 

0  '  1  1 


23 


O  o 


n 

£-'\ 


TOTALS 


17  85  13  131 


6  15 


3-7-773 


Table  3-7-  274.  Numbers  and  percentages  ol  invertebrates  within  each  feeding  ypc 

taken  in  litter  P-vac  samples  at  each  site  during 
July  1975  for  RBOSP 


Si 

Feeding  type _ 

b 

Herbivores  2 

Flower  feeders  2 

Fungus  feeders  2 

Saprovore  6 

Omnivores  10 

Predators  10 

Unknown  55 


e  1  Site  2  Site  3 

io  #  %  #  1°. 


2.4 

6 

4 6 

5 

2.1 

2.4 

1 

CO 

c 

o 

1 

0.4 

2.4 

0 

0.0 

0 

0.0 

7.1 

49 

37  ,  4 

72 

30.3 

11  .8 

2 

1.5 

103 

43.3 

11.8 

22 

CO 

• 

CO 

24 

10.1 

62.4 

51 

38.9 

33 

13.9 

Site  4  Site  5 

#  jo # 


1 

6.7 

6 

1 . 6 

5 

33.3 

0 

o 

© 

o 

0 

o 

• 

o 

0 

o 

© 

o 

3 

20.0 

49 

13.4 

0 

0.0 

18 

4.9 

0 

o 

• 

o 

36 

9.9 

6 

40.0 

256 

t — 

• 

o 

b 


m 


n 


.is  3-7-  275. 


A  ~y~*  ^ 

J  i  v  d  J.  o., 


n.ur.aor 


;roc,  a- 


of 


invert cor 


orates  collected  from  lit' 


*  n 


DV 


the 


site  cl  ur  inr:  3  c  o  t  e  mb  or  1971  for  1130  3 P 


1  '  n 

01 

Avy.  3  of  inverts. 

Site 

for''  in  lion  tync 

S  ami  oo 

nor  tilorrs;.]  litter 

Varian.cc 

on 

n  u  a.  e 

.-—j  yi  r*  *v» 

CO 

i 

1 

r  '  (f 

3  arj  -3 

V/OOd 

r< 

*“u  d. 

.■  "obriis 

li 

V 

5 

1 

2 

pir 

r/or 

-jun 

ino 

r  (son 

cr 

K->-» 

M 

si 

one  J 

1 

*■*0 

-> 

3 

rir 

l  yon 

-pan 

ire 

*  (nor 

tb 

si 

one) 

*■ 

/j 

O  O  ' 

KV  wO  . 

'  d  ’.;~C 

ash 

5 

1 

mi: 

-o', 

T 

n 

i-l 

CO 

tA 

.0 

47 

.0 

4  4 

.  7 

on 

Q 

♦  17 

rnn 

n 

UO  ( 

O 

31769.2 

79.7 

1632.9 

18.1 

O  o  ’-7  "  3 

O  '1  0 

'  ■  -  J  J  J.  •  ‘  i 

C_  9  t - 

074  6.5 

/I  '1  O 

A  1.0 

90493.5 

070  q 
C-  1  J  •  ^ 

3-7-775 


Table  3-7-276  Results  of  litter  d-vac  invertebrate  sampling  at  site  1, 

greasewood-sagebrush,  during  September  1975  for  RBOSP 


Sample 

Jl  ' 

//' 

#  of  invertebrates 
in  sample 

-x- 

Ad  justed 

4 

Litter  dry 
Weight  (gm) 

#  o  f  in ve r t  ebr at  e  s 
per  kilogram  litter 

351 

96 

96.49 

230.00 

419.5 

332 

197 

198.00 

342.00 

578.9 

333 

69 

69.35 

536.00 

129.4 

334 

57 

•  57.29 

269.00 

213.0 

V  V  c 

j  j  3 

79 

79.40 

199.-00 

399.0 

*  -//•  of  invertebrates  in  sample  X  Lerlese  calibration  factor 


3-7-776 


TalDle  3-7-277  Number  of  species  groups  (A)  and  total  number  of  individuals  (B)  for 

invertebrate  tana  collected  by  litter  D-vac  sampling  at  all 
sites  during  September  1975  for  RBOSP 


ORDER 

.Family 


Common  name 


Site  1  Site  2  Site  3  Site  4  Site  5 

A  B  A  B  A  P  A  B  A 


DIPLURA 
Unknown 
COBLE MBOIA 
Isotomiclae 
En  t  orno  bryidae 
Sminthuridae 
PSOCOPl'ERA 
Unknown 
Psocidae 
THY  3  A1T0  PTSRA 
Unknovm  . 
HEMIPTERA 
Unloi  ovm 
HOMOPTERA 
Unknovm 
Cicadellidae 
C0E30PTERA 
Unknovm 
Carabiclae 
Staphylinidae 
Gleridae 
lathrid iidae 
Tenebrionidae 
Chr  ys  omel  id  ae 
Curculionidae 
EEPIDOPTERA 
Unlaiovm 
DIPTERA  , 
Unlaiovm 
HYI E  IT  0  PTE  RA 
Unlaiovm 
G  e  r  aplir  on  id  ae 
Formic id ae 
CHELONE  THIDA 
Unknovm 


elongate-bod  ied  springtails 
elongate-bod  ied.  springtails 
globular  springtails 


psocids 


leaf hoppers 


groimd  beetles 

rove  beetles 

checkered  beetles 

minute  brown  scavenger  beetles 

darkling  beetles 

leaf  beetles 

snout  beetles 


ceraphronid.  wasps 
ants 

pseud  oscorpions 


1  14 

0  0 
0  0 
1  2 

1  217 
0  0 


0  0 

0  0 

1  3 

0  0 

0  0 
1  2 


0  0 

1  13 
0  0 
0  0 

1  12 
0  0 


0  0 

0  0 
0  0 
0  0 

0  0 
0  0 


0  0 

0  0 
1  53 

0  0 

0  0 
0  0 


1  2 

1  10 

1  2 
0  0 

0  0 
1  1 
2  6 
1  2 
1  2 
0  0 
2  12 
2  2 

1  2 

1  2 

1  3 

1  5 

2  19 

0  0 


1  3 

0  0 

1  1 
0  0 

1  9 

0  0 
1  1 
0  0 
0  0 
0  0 
0  0 
0  0 

0  0 

1  1 

0  0 
0  0 
1  1 


1  2 
0  0 

1  1 

0  0 

0  0 

1  5 
1  6 
0  0 
0  0 
1  1 
0  0 

2  4 

0  0 

0  0 

0  0 
0  0 
2  76 

1  6 


0  0 

1  1 

1  3 

0  0 


0  0 

0  0 

0  0 

1  1 

0  0 

1  2 

1  11 
1  1 

0  0 

1  2 

1  3 

0  0 

2  4 

0  0 


1  4 

1  4 

0  0 

1  3 

1  13 
1  2 
0  0 
0  0 
0  0 

2  2 

0  0 

2  4 

1  1 

0  0 

2  9 

0  0 

1  1 

1  8 


V 


t 


t 


LLL-L-Z 


Table  3-7-277  (continued) 
ORDER 


Family 

AMIS  IDA 
Union,  own 
Dictynid.ae 
G-naphosidae 
■Th.otaisid.ae 
Sal  tic  id  ae 
PHAMITG-IDA 
Unknown 
ACARI 
Unknown 
GE  OPHI LOMORPHA 
Unknown 


Common  name 


spiders 

dictynid  spiders 
him  tiny  spiders 
crab  spiders 
jumping  spiders 
ham  vest me n 

ticks  and  mites 


TOTALS 


v 


Site  1  Site  2  Site  3  Site  4  Site  5 
~A ^  A  B  A  B  A  B  A  U 


0  0 
0  0 
1  2 
1  1 
0  0 

0  0 

1  IBS 

1  6 


1  12 
0  •  0 
0  0 
0  0 
1  0 

0  0 

1  73 

0  0 


2  10 
0  0 
1  1 
0  0 
0  0 

0  0 

1  57 

0  0 


1  1 
o  o 
1  1 
0  0 
1  2 

1  0 

1  27 

0  0 


1  4 
1  1 
1  9 
1  2 
1  4 

0  0 

1  499 

1  2 


O  Q 
c.  <_ 


630 


25  498  12  107  16  194  15  59 


3-7-778 


Table  3-7-  27& 


Numbers  and  percentages  of  invertebrates  within^each  feeding  type 
taken  in  litter  D-vac  samples  at  each  oitc  during 
September  1975  for  RBOSP 


feeding  tyre 


Site  1 

#  "/ 


Site  2 

# i 


Site  3 

# 


of 

£L 


Site  4 

—k 


# 


Site  5 

rrf 

d. 


JL 

ir 


Herb ivorcs 

18 

3.6 

4 

3 . 7 

7 

3.6 

19 

25.4 

11 

1.7 

Flower  feeders 

7 

1  .4 

0 

0.0 

0 

0.0 

0 

o 

• 

o 

1 

0  o  2 

Fungus  feeders 

2 

0.4 

0 

0.0 

0 

0.0 

0 

o 

« 

o 

0 

o 

e 

o 

233 

4  6.0 

5 

4  .7 

26 

13. >1 

2 

3.4 

60 

9.5 

Saprovores 

r\  o 

1  Q 

S  8 

1 

0.9 

76 

39.2 

4 

6.8 

1 

0  *  k. 

Omnivores 

1  J 

Predators 

18 

3,6 

14 

13.1 

28 

14.1 

3 

LP\ 

CO 

32 

5 . 1 

Unknovm 

201 

40.4 

83 

77.6 

97 

29.4 

33 

55.9 

525 

83.3 

7^ 


3-7-779 


Table  3-7-279.  Results  of  ground  layer  herbaceous  sweep  sampling  at  each  site  during  June,  1975  for  RBOSP 


Site  1  Site  2  Site  3  Site  4  Site  5 

A 1  /  R2/  A  B  A  B  A  ~  B  A  B 


COLLEMBOLA 
Smi nthuri dae 

ORTHOPTERA 
Acr i d i dae 

THYSANOPTERA 


g I obu I ar  spr i ngta i I s  1 

short  horned  grasshoppers  1 

thrips  4 


3 

1 

28 


1 


HEM  I  PTE RA 

Miridae  plant  bugs 

Lygaeidae  <  seed  bugs 

Unknown  immatures 


2  4  19  1 

1  1 

-1  2 


2 


8 


HOMOPTERA 
Ci cade  I  I i dae 
Cicadel I i dae  imm. 
De I phac i dae 
Psy I  I i dae 
Aph i d i dae 


I eaf hoppers 
I eaf hoppers 

delphacid  planthoppers 
psy I  I i ds 
aph i ds 


4  29 

1  1 

1  2 


2 

i 

1 


3  112  4 

2 

5  1  1 

1113 


COLEOPTERA 
Scydmaen i dae 
Canthari dae 
C I er i dae 
Eroty I i dae 
Lathr i d i i dae 


Cocci ne I  I i dae 
Anth i c i dae 
Pt in i dae 
Chrysome I i dae 
Curcu I  ion i dae 
Unknown  larvae 


anti  ike  stone  beetles 
soldier  beetles 
checkered  beetles 
pleasing  fungus  beetles  1 

minute  brown  scavenger 

beetles  1 

I adyb i rd  beet  I es 

anti  ike  flower  beetles  1 

spider  beetles 

leaf  beetles  1 

snout  beetles 


3  3 

1  1 


3-7-780 


Table  3-7-279.  (Continued) 


— 1  A  =  Number  of  species  groups 
-  {  Total  number  of  individuals 


Site  1 


ORDER  Fami ly 

Common  Name 

Al 

LEPIDOPTERA 

Arctiidae  larvae 
Geometridae  larvae 

t i ger  moths 
geometer  moths 

DIPTERA 

Emp i d i dae 

Pi puncu 1 i dae 

Tephriti dae 

Chamaemy i i dae 

dance  flies 
b i g-headed  flies 
fruit  flies 
aphid  flies 

1 

1 

1 

Ch 1 orop i dae 

Agromyzi dae 

ch 1 orop id  flies 

1 eaf-mi ner  flies 

Anthomy i i dae 

anthomy i i d  flies 

HYMENOPTERA 

Bracon i dae 

1 chneumon i dae 

bracon id  wasps 
ichneumonid  wasps 

4 

1 

1 

1 

Mymari dae 

f a i ryf 1 i es 

Eu 1 oph i dae 

eu 1 oph i d  wasps 

Ency rt i dae 

encyrtid  wasps 

Pteroma 1 i dae 

pteroma 1 i d  wasps 

1 

See  1  ion i dae 

see  1 i on i d  wasps 

1 

4 

Formi ci dae 

ants 

Col  1 et i dae 

ye  1 1 ow-f aced  bees 

* 

ARANEIDA 

Thomi s i dae 

Sa Itici dae 

crab  spiders 
jumping  spiders 

\ 

ACARI 

ticks  &  mites 

1 

38 


f 


8 


2 

1 

2 

1 

17 


Site  2 
^  B 


3 

2 

3 


9 

2 

7 


Site  3 
A  B 


1 

2 


1 

2 

8 


127  21  48  16  29 


Site  4 


A  - 


1 

1 

2 


14 


B 


2 

1 

3 


22 


Site  5 
A  B 


1  1 
1  1 


5 

1 


7 


8 

1 


26  50 


Table  3-7- 28°. 


Percentages  of  i nvertebrates  within  each  feeding  type 
in  herbaceous  sweep  samples  at  all  sites  during 
June,  1975  for  RBOSP  


Site  l 


Site  2 


Site  3 


Site  4 


Site  5 


Herbi vores 
Flower  feeders 
Fungus  feeders 
Saprovores 
Omn  i  vores 
Predators 
Unknown 


57 

48 

52 

18 

48 

13 

23 

18 

45 

28 

2 

0 

0 

0 

2 

0 

2 

0 

0 

0 

13 

15 

28 

27 

16 

3 

4 

3 

9 

0 

12 

8 

0 

0 

6 

i 


3-7-781 


Table  3-7-281  Number  of  species  groups  (A)  and  total  number  of  individuals  (B)  for 

invertebrate  taxa  collected  by  ground  layer  herbaceous  sweep  sampling  at  all 
sites  during  July  1975  for  RBOSP 


ORDER 

Family 

THYSANURA 
Unknown 
COLIE  MBOLA 
Srainthuridae 
ORTHO PTE RA 
Acrid idae 
PSOOOPTERA 
Unknovm 
THYSANOPTERA 
Unknown 
HEMIPTERA 
Un'rn  own 
Mir idae 
Nab idae 
Lygaeidae 
Gydnidae 
HOMOPTERA 
Cicadellidae 
Cercopidae 
Delphacidae 
Psyllidac 
Aphid idae 
COLEOPIERA 
Unknown 
**->:•* 

Cleridae 
Coccinellidae 
Me  lo idae 
Cbrysomelidac 
Curculionidae 
LEPIDOPTERA 
Geometridae 
DIPTERA 
Culicidae 


Common  name 


globular  springtails 
short-horned  grasshoppers 


*  plant  bugs 
damsel  bugs 
seed  bugs 
burrower  bugs 

leafhoppers 

froghoppcrs 

delphacid  planthoppers 

psyllidn 

aphids 


checkered,  beetles 
ladybird  beetles 
blister  beetles 
leaf  beetles 
snout  beetles 

geometer  moths 

mosquitoes 


Site  1 
A  B 


3  34 

1  7 

1  5 

0  0 

1  23 

1  1 

2  7 

1  2 

1  1 

0  0 

6  112 
2  4 

0  0 

0  0 

1  2 

0  0 

0  0 

0  0 

1  1 

0  0 

1  'I 

1  9 

1  1 

3 


Site  2 
A  B 


1  2 

1  22 

0  0 

0  0 

0  0 

0  0 

1  2 

0  0 

0  0 

0  0 

.  2  26 
0  0 

0  0 

1  1 

0  0 

0  0 

0  0 

2  2 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 


Site  3 
A  B 


2  2 

1  '  5 

0  0 

0  0 

0  0 

0  0 
0  0 
0  0 
0  0 
0  0 

4  5 

1  1 

2  3 
0  0 
0  0 

1  1 
0  0 
0  0 
1  1 
0  0 
0  0 
0  0 

0  0 

0  0 


Site  4 
A  B 


0  0 

0  0 

1  1 

1  1 

0  ’  0 

0  0 
5  30 

1  1 
1  1 
1  2 

3  ■  37 
1  1 
1  1 
1  2 
0  0 

0  0 
1  9 

1  4 

0  0 
1  *  6 
0  0 
0  0 

0  0 

0  0 


Site  5 
A  B 


0  0 
1  15 

1  i 
0  0 

2  16 

0  0 
11  46 
0  0 
0  0 
0  0 

4  45 

1  3 
0  0 
1  0 
1  142 

1  1 
0  0 

2  18 
0  0 
1  1 
1  8 
1  20 

0  0 

0  0 


1 


3-7-703 


4 


i 

i 


Table  3-7-281  (continued) 


ORDER 

Family- 


Common  name 


Site  1  Site  2  Site  3  Site  4  Site  3 
.  A  B  AB  AB  AB  A  B 


Chironomidae 
Bibionidae 
Asilidae 
Dolichopodidae 
Phoridae 
Tephritidae 
Sepsidae 
Chloropidae 
Trixoscelididae 
Anthomyiidae 
Culliphoridae 
l’achiuidae 
HYI-ffiROPTEM 
Braconidae 
Mymaridae 
Eulophidae 
•  Encyrtidae 
Pteromalidae 
Cynipidae 
Ceraphronidae 
Diapriidae 
Platygasteridae 
Chrysididae 
Formic  id  ae 
ARAIIEIDA 
Pictynidae 
Tetragnathidae 
Thomisidae 
Salticid.ao 
ACARI 
Unknown 


midges 
march  flies 
robber  flies 
long-legged  flies 
humpbacked  flies 
fruit  flie3 
black  scavenger  flies 
chi  or op id  flies 
trixoscelidid  flies 
anthomyiid  flics 
blow  flies 
tachinid.  flies 

braconid  wasps 
fairyflies 
eulophid  wasps 
encyrtid  wasps 
pteromalid  wasps 
gall  wa3ps 
ccraplironid  wasps 
diapriid  wasps 
platygastcrid  wasps 
cuckoo  wasps 
ants 

dictynid  spiders 
long- jawed,  orbweavers 
crab  spiders 
jumping  spiders 
ticks  and  mites 


2  8  0  0 

0  0  0  0 

11  0  0 

0  0  0  0 

11  0  0 

11  0  0 

1  2  0  0 

5  113  2 

1  15  0  0 

2  3  0  0 

11  0  0 

11  0  0 

3  8  0  0 

2  4  0  0 

4  17  14 

2  3  0  0 

5  5  11 

11  0  0 

0  0  0  0 

0  0  11 

11  0  0 

11  0  0 

3  16  11 

11  0  0 

12  0  0 

0  0  0  0 

11  13 


0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  ■  0 
0  0 

0  0 

0  0 

0  0 

0  0 


0  0 

1  A 

0  0 

1  1 

0  0 

0  0 

0  0 

0  0 

0  0 

1  2 

0  0 

0  0 


0  0 
0  0 
1  2 
0  0 
0  0 
1  2 
0  0 
1  14 

0  0 
0  0 
0  0 
0  0 


0  0 
1  1 

2  3 
2  2 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 

3  11 


1  1 
1  1 
0  0 
1  1 

4  9 

0  0 
0  0 
0  0 
0  0 
0  0 
3  10 


1  1 
0  0 
5  8 

0  0 
4  6 

3  3 
1  2 
0  0 
1  1 
0  0 

4  34 


0  0  11  0  0 

0  0  0  0  0  0 

0  0  12  18 

0  0  15  14 


0  0 


13  0  0  0  0 


1 


30 


TOTALS  66  419  15  80  20  35  35  133  53  439 


\ 


T-*. 


3-7-784 


Table  3-7-282  Numbers  and  percentages  of  invertebrates  within  each  feeding  type 

taken  in  ground  layer  herbaceous  sweep  samples  at  each  site  during 
July  1975  for  RBOSP 


Feeding  tyne 

Site  1 

il 

Site  2 

II 

Site  3 

If  2L 

Site  4 

II  % 

Site  5 

II  1° 

Herbivores 

165 

59.4 

51 

63  ,  8 

14 

39.7 

90 

67.7 

290 

66 . 1 

Flower  feeders 

157 

57.5 

7 

CO 

• 

6 

17.1 

5 

2.5 

29 

6 , 6 

Fungus  feeders 

0 

o 

• 

o 

0 

0.0 

0 

0.0 

0 

0.0 

0 

o 

© 

o 

Saprovores 

45 

10.7 

2 

2.5 

2 

6.0 

1 

0.8 

15 

5.4 

Omnivores 

16 

5.0 

1 

1  .5 

1 1 

51.4 

10 

7.5 

54 

7.7 

Predators 

16 

5.8 

6 

7.5 

1 

2.9 

25 

17.5 

58 

8.7 

Unknown 

20 

CO 

% 

15 

1 6 .3 

1 

2.9 

6 

4.5 

55 

7.5 

3-7-785 


Tabic  3-7-283 


Number  oj.  species  groups  (A)  and  total  number  of  individuals  (B)  for 
invertebrate  tana  collected  by  ground  layer  herbaceous  sweep  sampling  at  all 
sites  during  September  1975  for  RB03P  ° 


ORDER 

Family 

TIIY3AUURA 
Unknown 
COIiIEl-D'JOLA 
Sminthuridao 
ORTIIOPTBRA 
Acrid  id  ae 
TI IYS  A I IOPTE  RA 
Unknen/n 
HEMIPTERA 
Antbocoridao 
Niridae 
Uabidae 
Lygaeidae 
Core id ac 
HOKOPTBRA 
Unknown 
Cicadellidae 
Del ohacidae 
Icaidao 
Psyl'lidac 
A*  ii  id  id  ad 
COLEOPTBRA 
Unknown 
Cloridae 
Iiatbrid  iidac 
Coccinellidae 
Iielandryidao 
Cbrys omelidao 
Curculionidac 
MlRIROPi'URA 
Cbrys opidao 
IjEPIDOPTERA 
Unlmown 
Gracilariidae 


Common  name 


Site  1  Site  2  Site  3  Site  4  Site  5 

A. ....  B  A  D  A  D  A  B  A .  B 


1  11 


3 


0  0  0  0  0 


0 


globular  springtails 
short-horned  grasshoppers 


minute  pirate  bugs 
plant  bugs 
damsel  bugs 
seed  bugs 
leaf-foot  bugs 


0  0 

1  1 

0  0 

1  3 

3  7 

1  2 

1  106 

0  0 


1  2  0  0  1 

0  0  0  0  0 

0  0  0'  0  1 

0  0  0  0  0 

2  4  0  0  1 

0  0  0  0  1 

0  0  0  0  0 

0  0  0  0  1 


1  0  0 

0  0  0 

1  3  62 

0  0  0 

1  5  38 

8  0  0 

0  0  0 

1  0  0 


leafhoppers 

d elphaeid  planthoppors 
io s id  planthoppors 
poyllido 
apbido 


checkered  beetles 

minute  brovrn  scavenger  beetles 

ladybird  beetles 

false  darkling  beetles 

leaf  beetles 

snout  beetles 


green  lacewings 


0  0  13 

2  3  5  65 

1  1*00 
0  0  0  0 

0  0  1  7 

0  0  1  32 


0  0  0 

1  7  1 

0  0  0 

0  0  1 

1  72  0 

1  5  0 


0  0  0 

3  4  9 

0  0  0 

2  0  0 

0  1  3 

0  .  1  1306 


0  0  0 

0  0  2 

11  0 
0  0  0 

0  0  0 

4  6  1 

2  2  2 


0  0  0  0 

5  0-0  1 

0  0  0  0 

0  0  0  1 

0  0  0  0 

3  0  0  0 

2  0  0  1 


0  1  2 

1  •  1  3 

0  0  0 

1  2  2 

0  1  2 

0  1  1 

6  1  13 


0  0  0 

1  1  0 
0  0  0 


0  ,0  .0  0  0  2 

0  0  0  0  0  0 

0  0  •  •  0  0  0  1 


4 

0 

5 


leaf  blotch  miners 


3-7-78 5 
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Table  3-7-283  (continued) 


OIIDBR 

family 

Common  name 

Site  1 

A  J3 

.  Site  2 

A  B 

Site  3 
A  B 

Site  4 
A  B 

Site  5 
A  B 

DIPT1311A 

Unknown 

0 

0 

0 

0- 

0 

0 

0 

0 

1 

1 

Tipulidac 

crane  xlico 

0 

0 

•  0 

0 

0 

0 

0 

o 

1 

0 

1 

0 

Chiron  omiilae 

mid £oo 

0 

•  0 

1 

1 . 

0 

0 

0 

6 

Sciaridae 

dark-winged  fungus  gnats 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

Cecidomyiidac 

pall  mid pea • 

0 

0 

0 

0 

0 

.  0 

1 

1 

0 

0 

o 

Tlior  ovidao 

stiletto  flies 

0 

0 

.1 

1 

0 

0 

0 

1 

1 

0 

1 

1 

0 

•  Phoridao 

humpbacked  flies 

0 

0 

0  ■ 

0 

1 

1 

0 

0 

Pipunculidac 

big-headed  flies 

0 

0 

0 

0 

1 

*  1 

1 

o 

0 

Tephri  t.idae. 

fruit  flica  . 

1 

3 

0 

0 

1 

0 

0 

1 

1 

2 

4 

% 

Sops idao 

black  scavenger  flies 

!  1 

1 

0 

0 

0 

0 

0 

0 

Ch  .Lor  op  id  ae 

chloropid  flies 

n 

So 

10 

1 

1 

1 

.  1 

0 

0 

5 

Trixoscelid  idao 

trixorjcclid id  flies 

.  1 

1 

0 

0 

1 

1 

0 

o 

0 

0 

Anthomyiidac 

anthomyiid  flics 

0 

0 

0 

0 

0 

0 

1 

1 

? 

p 

Tachinidao 

tachinid  flics 

1 

1  • 

0 

0 

0 

0 

0 

0 

0 

0 

im-KITOPlTdlA 

Brae onidae 

braconid  v/aaps 

2 

4 

2 

3  ' 

0 

0 

0 

0 

4 

0 

17 

0 

Ichnour.ionidao 

ichneumon  id  wasps 

O 

C- 

c nr 

3 

0 

0 

.  0 

0 

0  ' 

0 

1'luiopbidao 

oiilophid  v/asps 

1 

1 

2 

0 

1 

1 

2 

3 

10 

1 

20 

Bnoy.utidao 

on  o  yr  t  i  d  was  pa 

i 

6 

0 

0 

0 

0 

0 

0 

*■» 

‘j 

Eupelt.iidae 

oupcliuj.d  v/aajin 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

47 

Ptorortialidac 

ptoromulid  v/asps  . 

2 

3 

4 

5 

0 

0 

2 

4 

5 

Cyn.ipidae 

psll  wasps 

1 

1 

0 

0 

0 

0 

0 

0 

? 

10 

Platygns t  er id  ac 

platygastcrid  v/aaps 

2 

2 

1 

3 

'  0 

0 

1 

5 

2 

10 

Formic idao 

an  to 

0 

0 

3 

5 

0 

0 

0 

2 

.  2 

24 

0 

Hal ict idao 

balictid  bcoa 

1 

1 

0 

0 

0 

0 

0 

0 

ARAIK  IDA 

Thom io idao 

crab  spiders 

; '  o 

0 

1 

1 

0 

0 

0 

0 

1 

1 

1 

9 

3 

3 

Salticidae 

Jumping  spiders  x 

ticks  and  mites 

0 

0 

1 

1 

0 

0 

1 

30 

ACARI 

Unknown 

0 

0  . 

0 

0 

0 

0 

0  . 

0 

TOTALS 

38 

173' 

35 

156 

9 

90 

20 

77 

62 

1615 

Table  3-7-  284. 


Numbers  and  percentages  of  invertebrates  within  each  feeding  type 
taken  in  ground  layer  herbaceous  sweep  samples  at • each  sioe  during 

September  1975  for  RBOSP 


Pppr]  -i  -n  rr  tVDG 

Sit 

# 

o  1 

V-x  I 

erf 

7° 

Site  2 
§  1° 

Site  3 
#  io 

Site  4 

JL 

Tr  /° 

Site  5 

M  at 

7  T  /» 

Herbivores 

126 

72.8 

117 

75.0 

84 

93.3 

19 

24.7 

1435 

88.9 

Flower  feeders 

30 

17.3 

17 

10.9 

2 

2.2 

8 

10.4 

72 

4 . 5 

Fungus  feeders 

1 

0 . 6 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

Saprovores 

2 

1.2 

5 

3.2 

1 

1.1 

1 

1.3 

4 

0.2 

CO 

Omnivores 

0 

0.0 

5 

3.8 

0 

0.0 

3 

3.9 

24 

1.5 

1 

1 

•^1 

Predators 

10 

5.8 

12 

7.7 

0 

0.0 

44 

57.1 

68 

4.2 

CO 

Unknown 

4 

2.3 

0 

0.0 

3 

3.2 

2 

2.6 

12 

0.7 

3-7-788 


Table  3-7-2-85 .  Results  of 

June,  1975 

beatinq  samples  from  plant  species  at  sites  1, 
for  RBOSP 

2,  and 

3 

during 

ORDER  Family 

Common  Name 

Site  1 
Greasewood- 
saqe 

Al/  B 2/ 

Site  2 

Pi nyon 

A  B 

SOUTH 

J  un i per 

A  B 

Site  3 
PI nyon 

A  B 

NORTH 

J  un i per 

A  B 

ORTHOPTERA 

Acrid i dae 

•  short-horned  grasshoppers 

1 

1 

THYSANOPTERA 

thr i ps 

2 

2 

HEMIPTERA 

Mi ri dae 

plant  bugs 

1 

5 

1 

105 

1 

4 

Reduv i i dae 

assassin  bug 

1 

3 

Unknown 

1 

1 

1 

2 

HOMOPTERA 

Cicadellidae  immature 

1 eaf hoppers 

2 

8 

Aph i d i dae 

aph i ds 

1 

6 

1 

3 

Coccoidea  (superfamily) 

scale  insects 

1 

1 

COLEOPTERA 

Cocci ne 1 1 i dae 

1 adyb i rd  beetles 

1 

1 

1 

1 

1 

1 

Anth i c i dae 

anti  ike  flower  beetles 

1 

2 

1 

2 

Me  1 o i d3e 

b 1 i ster  beet  1 es 

1 

1 

Chrysome 1 i dae 

[eaf  beetles 

1 

2 

Curcu 1  ion i dae 

snout  beetles 

2 

2 

1 

3 

Scol yt i dae 

bark  beetles 

1 

2 

Unknown 

1 

1 

1 

2 

LEPIDOPTERA 

butterflies  and  moths 

1 

2 

1 

2 

HYMENOPTERA 
I  chneumon  i  dae 
.  Eulophidae 
Fi giti dae 
P I atygasteri dae 

Formic! dae 


ichneumonid  wasps 
eulophid  wasps  1 

figitid  wasps  1 

p i atygaster i d  wasps  1 

ants  2 


1 

1 

1 

4 


1 


2  16 


Table  3-7-285. 


(Conti nued) 


ORDER  Fami ly 


Common  Name 


ARANEIDA 
Di ctyft i dae 
Arane i dae 
Oxyop i dae 
Thorr.i  s  i  dae 
Sa I tici dae 

ACARI 


dictynid  spiders 
orb-weaver  spiders 
lynx  spiders 
crab  spiders 
jumping  spiders 


TOTALS 


— ^ A  =  Number  of  species  groups 
2/ 

—  B  =  Total  number  of  individuals 


Site  2  SOUTH 
Pinyon  Juniper 


Site  3  NORTH 
Pinyon  Juniper 


Site  1 
Greasewood- 
sage 

Aj_/  B2/  A  B  A  B  A  B  A  B 


1  3 

1  2  i  1 

1  2 

11  1 

1111 


1  1  2 

1 

3  1  1 

1  2 

1  1  I  1 


20 


48 


8 


32  11  122 


4  12  9  17 


Table  3-7-286.  Percentages  of  i nvertebrates  within  each  feeding  type 

taken  in  beating  samples  from  plant  snecies  at  sites 
I,  2,  and  3  during  June,  1975  for  RBOS? 


Site  1 

S  i  te 

2 

S  i  te 

3 

Sage 

Pi nyon 

J  un i oer 

Pi nyon 

Jun i per 

Herb  i  vores 

52 

15 

87 

25 

53 

Flower  feeders 

8 

0 

2 

0 

6 

Fungus  feeders 

0 

0 

0 

0 

0 

Saprovores 

0 

0 

0 

0 

0 

Omn i vores 

8 

50 

0 

0 

0 

Predators 

6 

15 

7 

67 

35 

Unknown 

26 

20 

4 

8 

6 

« ' 


3-7-790 


Table  3-7-287  Number  of  species  groups  (A)  and  total  number  of  individuals  (B)  for 

invertebrate  taxa  collected  by  beating  sampling  at  all 
sites  during  July  1975  for  RBOSP 


Co 

I 

I 

UD 


ORDER 

Family 


Common  name 


Site  1  Site  2P  Site  2J  Site  3P  Site  3J 
AB  AB  AB  A  B  A  B 


COLIE  MBOLA 
Sminth.urid.ae 
PSOCOPTERA 
Unknown 
THYSAHOPTERA 
Unknown 
HEMIPTERA 
Unknown 
Anthocoridae 
Miridae 
lygaeidae 
HOMO  PTE  RA 

Cicad.ellidae 
Psyllidae 
Aphididae 
COLEOPTERA 
Unknown 
Cleridae 
Elat  er  id  an 
Coccinellidae 
Curculionidae 
NEUROPTERA 
Hemerobiidae 
LEPIDOPTERA 
Unkn  own 
DIPTERA 
Culicid.ae 
Chloropidae 
HYMENOPTERA 
Brae onidae 


globular  springtails 


minute  pirate  bugs 
plant  bugs 
seed  bugs 

leaf hoppers 

psyllids 

aphids 


checkered  beetles 
click  beetles 
ladybird  beetles 
snout  beetles 

brown  lacewings 


mosquitoes 
chlorojJid  flies 

braconid  wasps 


0  0 

0  0 

3  98 

0  0 
1  8 
8  255 
1  2 

5  255 
0  0 
2  63 

2  2 
0  0 
0  0 

1  3 

2  2 

0  0 

1  3 

0  0 
1  1 

0  0 


1  7 
0  0 

2  .  34 

1  44 

0  0 
0  0 
0  0 

1  6 
0  0 
1  2 

1  1 
1  16 
0  0 
1  1 
0  0 

0  0 

0  0 

1  1 
0  0 

1  1 


1  31 

1  2 
0  0 

1  13 

0  0 
0  0 
0  0 

2  2 

2  9 

0  0 

0  0 
1  3 

0  0 
0  0 
1  3 

0  0 

1  2 

0  0 
0  0 

1  1 


0  0 
0  0 
2  16 

1  51 

0  0 
0  0 
0  0 

1  14 
0  0 
1  12 

0  0 
0  0 
1  1 
0  0 
1  6 

1  1 

1  .  2 

0  ■  0 
0  0 

3  3 


0  0 

1  2 

1  1 

0  0 

0  0 

2  5 

0  0 

1  1 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

9  .a 


0  0 

0  0 

0  0 
0  0 

0  0 


Eulophidae  eulophid  wasps 
Encyrtidae  encyrtid  wasps 
Eupelmidae  eupelmid  wasps 


0  0 
2  2 
0  0 


2  4 

1  1 
1  1 


1  1 
2  2 
1  2 


1  2 
0  0 
0  0 


0  0 

1  1 
1  1 


v 


' 


Table  3-7-287  (continued) 


ORDER 

Family 

Common  name 

Site  1 

A  B 

Site  2P 

A  B 

Site 

A 

:  2J 

B 

Site 

A 

3P 

B 

Site 

A 

3J 

B 

Pteromalidae 

pteromalid  wasps 

0 

0 

2 

2 

0 

0 

1 

2 

0 

0 

Figitidae 

fig it id  wasps 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

Cynipidae 

gall  wasps 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

Diapriidae 

diapriid  wasps 

0 

0 

0 

0 

.1 

1 

1 

1 

0 

0 

Scelionidae 

scelionid  v/asps 

0 

0 

3 

3 

0 

0 

0 

0 

0 

0 

Platygasteridae 

platygasterid.  wasps 

0 

0 

0 

0 

0 

0 

1 

3 

1 

1 

Formic  id ae 

ants 

2 

7 

2 

6 

0 

0 

2 

3 

1 

1 

ARA1TE  IDA 

spiders 

Unknown 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

Die tynidae 

dictynid  spiders 

1 

3 

1 

p 

C- 

1 

10 

1 

•  4 

1 

5 

Oxyopidae 

lynx  spiders 

I 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

Thomisidae 

crab  spiders 

1 

1 

1 

7 

1 

1 

1 

1 

0 

0 

Salticidae 

*  jumping  spiders 

1 

6 

1 

2 

1 

1 

0 

0 

0 

0 

ACARI 

ticks  and  mites 

Unknown 

1 

68 

0 

0 

1 

12 

0 

0 

1 

9 

TOTALS 

35 

777 

26 

142 

21 

97 

22  1 

24 

13 

35 

Table  3-7-  288.  numbers  and  percentages  of  invertebrates  within  each  feeding  type 

taken  in  beating  samples  at  each  site  during 
July  1975  for  RBOSP 


Herbivores 

621 

79. 

9 

93 

Flower  feeders 

CO 

7. 

5 

11 

Fungus  feeders 

0 

0. 

0 

0 

Saprovores 

0 

0. 

0 

0 

Omnivores 

7 

0. 

9 

6 

Predators 

21 

2. 

7 

31 

Unknown 

70 

9. 

0 

1 

65.2 

59 

60  .7 

100 

80.6 

15 

42.9 

7.7 

9 

9.3 

11 

8.9 

3 

8 . 6 

o 

• 

o 

0 

o 

• 

o 

0 

o 

• 

o 

0 

o 

• 

o 

o 

• 

o 

2 

2.1 

0 

o 

• 

o 

2 

5.7 

4.2 

0 

0.0 

3 

2.4 

1 

2.9 

21.8 

15 

15.5 

10 

8.1 

5 

14.3 

1.0 

12 

12.2 

0 

o 

% 

o 

9 

25.7 

3-7-794 


Table  3-7-289 


Hum o or  of  sp 
invertebrate 
sites  during 


cies  groups  (A) 
ta.ua  collected. 
3 opt emb or  197  9 


and  total  number  of  individuals 
by  beating  sampling  at  all 
for  RBOSp" 


(3)  for 


ORDER 

• 

Si 

to  1 

Site 

2P 

Site 

2J 

Site 

9P 

Site 

9J 

JAumily 

Common  name 

A 

3 

A 

jj 

A 

3 

A 

3 

A 

i  i 

T) 

-J 

COLLEi-iSOL/l 

Emir  thuridao 

{ ;lobula.r  3  ./ringtails 

1 

.  9 

1 

47 

1 

d. 

0 

0 

1 

2 

P30C0PTERA 

Union,  ov/n 
TIFfSAUOPTEllA 

} 

0 

r\ 

\j 

1 

1 

0 

0 

0 

0 

C— 

IS 

Unlaiov/n 

IWT  'TP'J"'  1  >  A 

1  ij_v  1  i  X  -L  1 .  Jiui 

!  1 

O 

4- 

29 

9 

6 

2 

0 

£_ 

1 

1 

0 

0 

An  tboc  oriel  ae 

minute  pirate  bugs 

1 

p 

0 

0 

0 

0 

0 

0 

0 

0 

Iliridao 

plan  L  bugs  j 

O 

(— 

45 

1 

6 

O 

2 

1 

1 

0 

0 

Roduviidac 

HOMOPTHRA 

assassin  Luge'  1 

| 

0 

0 

0 

0 

0 

0 

9 

6 

1 

1 

Union  oe/n 

t 

J 

1 

1 

O 

f- 

0 

0 

0 

0 

0 

0 

Cicaci'.:3J.iuao 

leafiio  poors 

9 

22 

1 

■  1 

0 

0 

0 

0 

0 

0 

Cere  os: id ao 

frogs  0  veers 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

Psyllidae 

nsyllids  • 

0 

0 

1 

0 

X 

0 

0 

0 

0 

1 

1 

A  oh  id  id  no 

COLE  OPT,  IRA 

c  >h  .i  •'  1  s  A. 

1 

4  7 

1 

r 

O 

0 

0 

1 

1 

0 

0 

Union  ov;n 

5 

0 

0 

0 

0 

0 

0 

0 

0 

A 

1 

1 

C  o  c  c  in o  11  id  ao 

lad yb ire]  b 3 e 1 1 0 3 

0 

0 

0 

0 

0 

0 

2 

2 

0 

0 

Antliicidao 

ant like  f lover  beetles 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

Chryo  om  e  lid  2.0 

loaf  beetles- 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

Ourou'i  j  on  id  no 
HEUROXi’.E.iA 

snout  !j  m •  i.  ]  ( -r: 

0 

0 

f) 

0 

0 

0 

1 

1 

0 

0  • 

Homo oobiidao 

bro\rn  lac  swings 

0 

0 

0 

0 

0 

0 

1  . 

1 

rv 

0 

Chryc:o;.idae 

HYTiEJ  1 CPA  Lul 

pro.- on  lac  swings 

0 

0 

0 

O 

0 

0 

0 

0 

1 

1 

Dinrionidao 

c onif  or  see. ;  f  1  i 00 

•  0 

0 

n 

w 

0 

1 

2 

0 

0 

0 

n 

.d.l.v.u;  oil  j  1  i ' t.-  : 

1  /.<  •;  in :  0 1 1 1  c  i  v/aUeS 

0 

0 

(J- 

0 

u 

u 

0 

(J 

1 

1 

Ruloohidao 

eulooliid  was  >a 

0 

0 

1 

1 

0 

0 

0 

r\ 

u 

1 

A 

1 

Hncyr  .i'Av.;  • 

oneyrtid  was  ,r, 

f'' 

0 

r 

'1 

0 

0 

0 

0 

1 

1 

Ptoromo.li  ia-.; 

otor ornalid  wasmo 

0 

0 

0 

0 

1 

1 

0 

0 

0 

J 

0 

ARAl!  :i,JA 

s .  i  (i r'  r. ; 

, 

1 1  o!-.  M  ! .1 V •  1  ! 

l ) 

1 

1 

1 

A 

'l 

0 

'  > 

1 

1 

) 

(.) 

0 

bio  gve  j.  is.  • 

•  i.O  ,.y  •  i  S',  i.  d 

i 

i 

1 

l, 

j 

J 

1 

2 

1 

3-7-794 


I 
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Table  3-7-28S  Number  of  species  groups  (A)  and  total 

invertebrate  taxa  collected  by  beating 
sites  during  September  1975  for  RBOSP 


ORDER 

Family_ Common  name 

COLDEMBOLA 

Sminth.urid.ae  globular  springtails 

PSOCOPTERA 
Unknown 
THYSANOPTERA 
Unknown 
HE  MI  PTE  RA 


Anthocoridae 

minute  pirate  bugs 

Miridae 

plant  bugs 

Reduviidae 

assassin  bugs 

HOMOPTERA 

Unknown 

Cicadellidae 

leafhoppers 

Cercopidae 

froghoppers 

Psyllidae 

psyllids 

Aphid idae 

aphid  s 

COLEOPTERA 

Unknown 

Coccinellidae 

ladybird,  beetles 

Anthicidae 

antlike  flower  beetles 

Chrys  omelid.ae 

leaf  beetles 

Curculionid.a.e 

snout  beetles 

NEUROPTERA 

Ilemerobiid.ae 

brown  lacewings 

Chrys  op id.ae 

green  lacewings 

HYMEMOPTERA 

Diprionidae 

conifer  sawflies 

Braconidae 

braconid  wasps 

Eulophidae 

eulophid  wasps 

Encyrtidae 

encyrtid.  wasps 

Pteromalidae 

pteromalid  wasps 

ARAMS IDA 

spiders 

Unknown 

Bictynidae 

dictynid  spiders 

V 


number  of  individuals  (B)  for 
sampling  at  all 


Site  1  Site  2P  Site  2J  Site  3P  Site  3J 
A  B  AB  AB  AB  A _ B 


1  3 
0  0 

2  25 

1  2 

2  45 
0  0 

1  3 

3  22 
0  0 
0  0 
1  47 

0  0 
0  0 
0  0 
0  0 
0  0 

0  0 
0  0 

0  0 
0  0 
0  0 
0  0 
0  0 

0  0 
1  1 


1  47 

1  1 

3  6 

0  0 
1  6 
0  0 

1  2 
1  1 
0  0 
1  2 
1  6' 

0  0 
0  0 
1  1 
0  0 
0  0 

0  0 
0  0 

0  0 
0  0 
1  1 
1  1 
0  0 

1  4 

1  5 


1  2 

0  0 

2  2 

0  0 

2  2 

0  0 

0  0 

0  0 

0  0 

0  ■  0 
0  0 

0  0 

0  0 

0  0 

1  1 

0  0 

0  0 

0  0 

1  2 

0  0 

0  0 

0  0 

1  1 

0  0 

1  3 


0  0 

0  0 

1  1 

0  0 

1  1 

3  6 

0  0 

0  0 

1  1 

0  0 

1  1 

0  0 

2  2 

0  0 

0  0 

1  1 

1  1 

0  0 

0  0 

0  ■  0 

0  0 

0  0 

0  0 

1  5 

1  2 


1  2 

2  16 

0  0 

0  0 
0  0 

1  1 

0  0 
0  0 
0  0 
1  1 
0  0 

1  1 

0  0 
0  0 
0  0 
0  0 

0  0 

1  1 

0  0 
1  1 
1  1 
1  1 

0  0 

0  0 
1  3 


3-7-795 


TaLle  3-7-  289  (continued.) 


i 

j 

I 


Oxyopicac 

Gnapliosidae 

TTioinisidae 

Oaliicidao 

AOARI 
Unkn.  ov/n 


lynx  a  nic  er 3 
hunting  spiders 
era';  soic’ors 
jutnoinp  spici  e.;rs 
ticks  and  elites 


4 


.1 1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

i 

5 

0 

0 

0 

0 

1 

1 

1 

1 

i 

2 

0 

0 

1 

3 

1 

1 

1 

2 

i 

2 

0 

0 

1 

3 

0 

0 

1 

o  o 

d. 

0 

0 

1 

5 

0 

0 

0 

0 

DOTAL  3 


15  173  18  92 


1 0  1  6 


15  27  14  31 


3-7-796 


Table  3.-7-290.  Results  of  aerial  sweep  samples  from  plant  species  at  sites  1,  2,  and  3  during 

June,  1975  for  RBOSP 


Site  1 
Saqebrush 

Site  2 

P i nyon 

SOUTH 

J  un i per 

Site  3 
Pi nyon 

NORTH 

J  un i per 

ORDER  Family 

Common  Name 

a!/  b!/ 

A  B 

A  B 

A  B 

A  B 

COLLEMBOLA 

Smi nthur i dae 

g 1 obu 1 ar  spr i ngta i 1 s 

1  5 

THYSANOPTERA 

thr i ps 

2  17 

HEMIPTERA 

Mi r i dae  i mmature 
Unknown-immature 

plant  bugs 

1  55 

1  3 

1  1 

1  74 

1  12 

> 

HOMOPTERA 

Psy 1 1 i dae 

psy II i ds 

1 

2 

COLEOPTERA 

Coco i ne 1 1 i dae 

ladybird  beetles 

1 

3 

1 

1 

Me  1 o i dae 

b 1 i ster  beet  1 es 

1 

1 

Chrysomo 1 i dae 

leaf  beetles 

'1 

1 

Curcu 1 i on i dae 

Snout  beetles 

1 

1 

LEPIDOPTERA 

. 

1 

1 

DIPTERA 

Ch i ronomi dae 

mi dges 

1 

1 

As i 1 i dae 

robber  flies 

1 

1 

Tephri t i dae 

fruit  flies 

1  1 

Agromyzidae 

1 eaf-mi ner  flies 

2 

4 

1 

1 

Anthomy i i dae 

anthomy i i d  flies 

1 

1 

HYMENOPTERA 

Bracon i dae 

bracon i d  wasps 

2 

5 

1 

1 

1 chneumon i dae 

ichneumon  id  wasps 

1 

1 

-7-797 


Table  3-7-290.  (Continued) 


Site  1  Site  2  SOUTH  Site  3  NORTH 

Sagebrush  Pinyon  Juniper  Pinyon  Juniper 

ORDER  Family  Common  Name  a1/  BZ/  ABABABAB 


HYMENOPTERA  (Cont.) 
Eu I oph i dae 
Pteroma I i dae 
Formici dae 


eu I oph i d  wasps 
pteroma I i d  wasps 
ants 


3  3 


2  2 

1113 


ARANEIDA 
Arane i dae 
Thomi s i dae 
Sa I tici dae 
Unknown 


orb-weaver  spiders 
crab  spiders 
jumping  spiders 


1  1 

1  2 

1  3 


1  1 

1112 
1  1  13 

1  1 


TOTALS  18  100  7  7  8  85  3  5  6  20 


—  A  =  Number  of  species  groups 
2/ 

—  B  =  Total  number  of  individuals 


1 


Table  3-7-291.  Percentages  of  invertebrates  within  each  feeding  type 

taken  in  aerial  sweep  samples  from  plant  species  at 
sites  I,  2,  and  3  during  June,  1975  for  RBOSP 


Site  1 

S  i  te 

2 

S 

ite  3 

Sage 

P i nyon 

Juniper 

Pi nyon 

Juniper 

Herb i vore  s 

78 

28 

95 

0 

60 

Flower  feeders 

13 

28 

3 

0 

0 

Saprovores 

1 

0 

0 

0 

0 

Omn i vore  s 

0 

0 

1 

60 

0 

Predator  s 

8 

43 

1 

40 

35 

Unknown 

0 

0 

0 

0 

5 

3-7-798 


3-7-799 


Table  3-7-292  Humber  of  species  groups  (A)  and  total  number  of  individuals  (13)  for 

invertebrate  tana  collected  by  aerial  sweep  sampling  at  all 
sites  during  July  1975  for  1UJ0SP  . 


ORICA 

family 

COLTS  IDOLA 
Unknown 
Sminthuridao  • 
PS0C0P1URA 
Unlaiovm 
PIIYSAITOPTLAA 
Unlaiovm 
UEHIPT3AA 

Ant ho cor id ae 
Hirid  ae 
Uabidae 
Pentatomidae 
IIOIIOPTURA 

Cicacl  jllidae 
Delpbacidae 
Psyllidae 
Aphid  id  ae 
COLEOPTEIU 
Ole  L'idao 
Coceinollidae 
Obeys ouol id ao 
Our c ul ion id ae 
ilEUAOPTUAA 

I  Tyrm  o  1  e  on  t  id.ae 
IEPIBOPTBRA 
Unkn  own 
DIPTT1HA 

Cecid  onyiidac 
Asilidae' 
Tepbritidae 
.  Chi or op id ae 
HYHE1T0PTEAA 
Bra.c  onidae 
I-Iymaridac 


Common  name 


globular  springtails 


minute  pirate  bugs 
plant  bugs 
damsel  bugs 
stinlc  bugs 

leaf hoppers 

cl  elnhac id  planthoppers 

psyllids 

aphids 

checkered  booties 
1  ad  yb  ir  cl  beetles 
leaf  beetles 
snout  lice  ties 

ant lions 


gall  midge3 
robber  flie3 
fruit  flies 
chloropid  flies 

braconid  wasps 
fairyf lies 


Site  1  Site  2?  Site  2J  Site  3P  Site  3J 

A  B  A  BAB  A  B  A  B 


1  2 
0  0 

0  0 


0  0 
1  1 

1  1 


0  0 
1  7 

0  0 


0  0.00 

0  0  0  0 

12  0  0 


3  42  0  0 

1  20  0  0 

0  39  1  3 

11  0  0 

0  0  0  0 

2  126  ’1  1 

11  0  0 

2  4  0  0 

17  11 


0  _0  1 

0  0  0 
2  6  3 
0  0  0 
0  0  1 

1  1  1 
0  0  0 
0  0  0 
0  0  2 


2  1  1 

0  0  0 

5  1  2 

0  0  0 

3  0  0 

3  ’  O'  0 

0  0  0 

0  0  0 

7  1  1 


0  0  2  10 

2  9  11 

0  0  0  0 

14  0  0 

0  0  0  0 


2  2  2 
0  0  1 
0  0  1 
1  1  0 

0  0  0 


5  1  1 

3  0  0 

1  1  2 

0  1  4 

0  1  1 


0  0  11 

0  0  0  0 
0  0-00 
11  0  0 

12  0  0 

2  2  11 

11  0  0 


1  1  1 

0  0  1 
0  0  0 
0  0  0 
0  0  1 

1  1  0 
0  0  0 


3  0  0 

1  0  0 

0  1  1 

0  0  0 

1  0  0 

0  1  1 

0  1  1 


* 


3-7-800 


Table  3-7-292  (continued) 


ORDER 

Ramil y 

Common  name 

Site  1 

A  IS 

Site 

A 

2P 

B 

Site 

A 

2J 

B 

Site 

A 

3P 
'  B 

Site 

A 

3J 

B 

Eulophidae 

cul  o  chid  v/aspo 

4 

4 

2 

6 

1 

4 

4 

4. 

1 

2 

Encyrtidae 

en.cyrtid  wasps 

1 

'1 

0 

0 

•1 

4 

0 

0 

2 

2 

Euuclmid  ae 

cuyiclmid  wasps 

0 

0 

0 

0 

0 

0 

0 

0 

2 

2 

Ptcromalidae 

pteromalid  v/asps 

2 

2 

1 

1 

2 

5 

5 

5 

3 

3 

Scolionidae 

sc cl ion  id  wasps 

2 

2 

1 

1 

1 

2 

0 

0 

O 

0 

Plat y^as  t  or  id.ae 

pl  at  ya:as  t  or  id.  was  ns 

1 

2 

0 

0 

1  . 

1 

1 

3 

0 

0 

Formic  id.ae 

onto 

2 

5 

1 

3 

0 

0 

1 

1 

0 

0 

ARAB'S IDA 

. 

Dictynidae 

dictyn.id  spiders 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

Oxyooidac 

lynx  spiders 

0 

0 

0 

0 

0  ■ 

0 

1 

3 

0 

0 

-  Tbomisidao 

crab  spid jrs 

1 

1  2 

0 

0 

1 

2 

0 

0 

0 

■  0 

Saltic idac 

jumnin^;  spiders 

1 

5  . 

0 

0 

0 

0 

0 

0. 

0 

0 

AGARI 

ticks  and  mites 

Union  ov/n 

1 

5 

0 

0 

1 

2 

0 

0 

0 

0 

TOTALS 

42 

200 

15 

31 

17 

39 

28 

52 

19 

25 

f 


Table  3-7-  293. 


Numbers  and  percentages  of  invertebrates  within  each  seeding  ype 
taken  in  aerial  sweep  samples  at  each  site  during 
July  1975  for  RBOSP 


]?pprl  i n p*  tvo e 

Site  1 
#  % 

Site  21’ 

# _ 4. 

Site  2J 

/'  of 

iF  7» 

Site  3P 

#  ef°  ... 

Site  3J 

JL  pi 

ir  )°  . 

* 

Herbivores 

223 

74.3 

5 

16.1  . 

17 

43  .  5 

21 

40.4 

10 

40.0 

Flower  feeders 

14 

4.7 

9 

29.0 

13 

33.3 

11 

21  .2 

9 

36.0 

Fungus  feeders 

0 

0.0 

0 

o 

% 

o 

0 

0.0 

0 

0.0 

0 

0.0 

Saprovores 

2 

0.7 

2 

6.5 

0 

o 

• 

o 

2 

3.8 

0 

0.0 

Omnivores 

5 

1.7 

3 

9.7  ■ 

0 

0.0 

1 

1.9 

0 

0.0 

3-7-80 

Predators 

50 

16.7 

12 

33.7 

7 

17.9 

16 

30.8 

6 

24.0 

Unknown 

6 

2.0 

0 

o 

♦ 

o 

2 

5.1 

1 

1.9 

0 

o 

• 

o 

_208-Z-E 


Table  3-7-294  Humber  of  species  croup, *3  (A)  and  total  number  of  individuals  (13)  for 

invertebrate  taxa  collected  by  aerial  sweep  sampling  at  all 
sites  during  September  1975  for  R13QSP 


ornm 

Pc.mil.y 

Common  name 

Cite 

A 

f  1- 

13 

Site 

A 

2P 

E 

Site 

A 

2J 

B 

Site 

A 

5P 

B* 

Site 

A 

5J 

T» 

u 

COLL.'1'rOOlA 

Sminthuridac 

•  globular  opr ingt ails 

0 

0 

1 

"1 

1 

2 

0 

0 

0 

0 

TITYSAIIOPTSHA 

Un’caowa 

2 

54 

1 

1 

0  , 

0 

0 

0 

0 

0 

HEIIIPTEAA 

Anthocoridac 

minute  pirate  bugs 

■:  1 

1 

0 

0' 

0 

0 

0 

0 

0 

0 

Kir idao 

plant  bug3 

1 

42 

2 

15 

2 

10 

.  2 

9 

1 

7 

Iteduviidae 

assassin  bugs 

0 

0 

0 

0 

0 

•  0 

0 

0 

1 

1 

HOIIOPTEilA 

Unkn  own 

O' 

0 

1 

1 

0 

0  . 

0 

0  • 

0 

0 

Cicadcllidae 

leaf hoppers 

5 

26 

2 

5 

1 

1  ■ 

1 

1 

1 

1 

Cere op id ae 

froghoppors 

0 

0 

1 

O 

<u- 

1 

14 

0 

0 

0 

0 

Psyllia ac 

psyllids 

0 

0 

0 

0 

1 

1 

1 

1 

0 

0 

Aphid idao 

aphids. 

1  . 

24 

1 

5 

0 

0 

0 

0 

0 

0 

GOJidOi-’T.ibiA 

01 or id ae 

checkered  beetles 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

Coco  in e 11 idao 

ladybird  booties 

1 

2 

0 

0 

0 

0 

0 

0 

1 

1 

IKlTUOi-TJihl 

Unlaiovm 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

Gbrysooidae 

green  laccwingb 

0 

0 

1 

1 

.  0 

0 

0 

0.' 

0 

0 

IDPlbOPTPllA 

Unknown 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

Goomotridao 

geometer  moths 

0 

0 

0 

0 

1 

1 

1 

1 

1 

2 

EIETHUA 

There video 

stiletto  flics 

• 

i  0 

0 

1 

1 

0 

0 

b  • 

0 

0 

0 

Pboridac 

humpbacked  flies 

0 

0  ‘ 

0 

0 

•  1 

1 

0 

0  ' 

0 

0 

Antlioniyiidac 

anthomyiid  flies 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

im-ESITOPTHllA 

Eraconidao 

braconid  wasps 

1 

5 

1 

1 

0 

Q 

0 

0 

0 

0 

Eulophidao 

oulophid.  wasps 

1 

1 

2 

4 

0 

0 

0 

0 

1 

7 

Encyrtidae 

Pteromalidao 

encyrtid  wasps 

1 

.  1 

0 

0 

2 

2 

0 

0 

0 

0 

pteromalid  v/asps 

J  • 

9 

1 

1 

.  2  . 

2 

5  . 

6 

2 

5 

Chalcididae 

chalcid  v/asps 

0 

0 

0  . 

0 

0 

0 

1 

1 

0 

0 

Cynipidao 

gall  wasps 

1 

5 

0 

0 

0 

0 

0 

0  ' 

0 

0 

Table  3-7-294  (continued) 


0R1T2R 

Family 


Coin  non  name 


Pro  c  t  o  true id  ae 
Coraphr onld ao 
Scelionidae 
Platygasteridao 
Formic id ae 
ARA.ITJiI.PA 
Dictynidae 
O::yopidae 
Thom is id ao 
Salticidae 


prototrupid  wasps 
ceraphi-onid  was  pa 
a  col  ionid  wasps 
platygaotcrid  wasps 
ants 

dictynid  spiders 
lyn::  spiders 
crab  spiders 
jumping  spiders 


TOTALS 


Site  3P 
A  33 


0  0  1 
1  1  0 
1  1  0 
1  16  0 
0  0  1 

0  0  0 
0  0  0 
1  2  1 
1  1  0 


1  0  0  0  0 
0  0  0  0  0 

0  0  0  0  0 

o  oooo 

1  '  0  0  0  0 

0  0  0  1  2 

0.00  00 
1  0  0  0  0 

0  11  i  p 


1  1 
0  0 
0  0 
0  o 
o  0 

1  1 
1  2 
0  0 
0  0 


22  172  21  -30  13  43  13  24  12  pj 


i 


3-7-804 


Table  3-7-  295.  Numbers  and  percentages  of  invertebrates  within  each  feeding  type 

taken  in  aerial  sweep  samples  at  each  site  during 
September  1975  for  RBOSP 


Site  1  Site  2P  Site  2J  Site  3P  Site  3J 

Feeding  type  //  j> _ #  j>  #  %  #  jo  #  5$ 


Herbivores 

126 

73.3 

24 

S3. 2 

36 

83.7 

12 

50.0 

8 

27.6 

Flower  feeders 

31 

18*0 

6 

15.3 

3 

7.0 

1 

4 . 2 

10 

34.5 

Fungus  feeders 

0 

0 

0 

0 

O 

O 

0 

0 

% 

0 

0 

0 

0 

0 

0 

0.0 

Saprovores 

0 

0.0 

1 

2.6 

1 

2.3 

0 

0.0 

0 

0 

0 

0 

Omnivores 

0 

0 

a 

0 

1 

2.6  ■ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

© 

0 

Predators 

15 

8.7 

4 

10.5 

3 

-7.0 

11 

45.8 

n 

38.0 

Unknown 

0 

0 

« 

0 

2 

5.3 

0 

0 

• 

0 

0 

0„0 

0 

0o0 

•s 


3-7-805 


\ 


Table  3-7-296.  Results  of  Malaise  trap  sampling  at  each  site  during  June,  1975  for  RBOSP 


•/ 


ORDER  Fami I y 


Common  Name 


Site  1  Site  2  Site  3  Site  4  Site  5 

ai/  bZJ  a.  bababab 


PSOCOPTERA 
T  rog i i dae 


book  I i ce 


4 


HEMIPTERA 
Mi ri dae  4 
Lygaei dae 
Pentatomi dae 
Unknown  nymphs 


plant  bugs 
seed  bugs 
stink  bugs 


1  31 

1  5 

1  1 


4 


4 


HOMOPTERA 
Membra c i dae 
C i cade  I  I i dae 
De I phac i dae 
Psy I  I i dae 
Aph i dae 


treehoppers 
I  eaf hoppers 

delphacid  planthoppers 

psy I  I i ds 

aphids 


1  1 

5  30  2  20 

1  1 

2  11  2  20 

1  3 


8  4  16  1  4 

1  4 

1  12  2  12 


COLEOPTERA 
Staphy I i n i dae 
Scydmaen i dae 
Can.tha  ri  dae 
Lampy ri dae 
Ostomidae 
C I er i dae 
E I ateri dae 
Lathri d i i dae 
Coco i ne I  I i dae 
Anth i ci dae 
Tenebr ion i dae 
Chrysome I i dae 
Curcu I i on i dae 


rove  beetles  2 

anti  ike  stone  beetles 
soldier  beetles 

f i ref  lies  1 

bark-gnawing  beetles 
checkered  beetles  ,  1 

click  beet  I es 

minute  brown  scavenger  beet  I esl 
ladybird  beetles  2 

anti  ike  flower  beetles  1 

dark  I i ng  beet  I es  1 

leaf  beetles 

snout  beetles  2 


5 


1 

1 

1 

31 

22 

2 

25 


1  8 

1  4 

1  4 

1  4 


1  4 


3  12 


1  4 


1  12 


8  1 
1 


4 

4 


1  4 


14  14 


NEUROPTERA 

./  Heme  rob ii dae 


brown  I  ace  wings 


4 


3-7-806 


Table  3-7-  296.  (Continued) 


ORDER  Family  Common  Name 


LEPIDOPTERA 
Hesperi dae 
Unknown  adults 

DIPTERA 
T  i  pu  I  i  dae 
Psychod i dae 
Ch i ronomi dae 
S i mu  I i dae 
B i b i on i dae 
Mycctoph i I i dae 
Sc i ari dae 
Cec i domy i i dae 
Therev i dae 
As i I i dae 
Do  I i chopod i dae 
Phori dae 
P i puncu I i dae 
Sy rph i dae 
Ot i t i dae 
Tephri t i dae 
Se  ps i dae 
Sciomyz i dae 
Lauxan i i dae 
Chamaemy i i dae 
Lonchae i dae 
Ch I orop i dae 
Ho  I eomyz i dae 
T  r i xosce I i d i dae 
Anthomy i i dae 
Muse i dae 
Ga I  I i phori dae 
Tach i n i dae 


ski ppers 


crane  flies 
moth  flies 
mi dges 
b I ack  flies 
march  flics 
fungus  gnats 

dark-winged  fungus  gnats 

gall  mi dges 

st i I etto  flies 

robber  f I i os 

I ong— I  egged  f I i cs 

humpbacked  flies 

b i g-hoaded  flies 

sy rph id  flies 

p i cture-w i nged  flies 

f  ru  i  1'  f  I  i  es 

black  scavenger  f I i es 

marsh  flies 

I auxa n i i d  flies 

aphid  flies 

lonchae id  flies 

ch I orop id  flies 

he  I omyz i d  flies 

tr i xosce I i d i d  flies 

anthomy i i d 

house  flies 
blow  flies 
tach i n i d  flies 


Site  3 
A  B 


Site  4 
A  B 


Site  5 
A  B 


te  1  Site  2 

B  Z!  A  B 


1 


53 

1 

147 

1 

32 

1 

80 

1 

28 

1 

12 

984 

2 

93 

2 

64 

2 

140 

2 

160 

9 

1 

4 

1 

4 

28 

5 

1 

24 

1 

36 

63 

4 

133 

1 

36 

2 

1  16 

1 

28 

274 

1 

76 

1 

36 

1 

92 

1 

32 

13 

2 

12 

1 

60 

1 

4 

12 

1 

45 

2 

5 

1 

8 

1 

16 

1 

8 

1 

12 

116 

1 

16 

195 

,  3 

24' 

1 

28 

2 

8 

1 

4 

4 

1 

1 

121 

1 

84 

1 

16 

1 

32 

22 

1 

2 

1 

4 

122 

1 

16 

1 

12 

1 

8 

421 

4 

145  . 

2 

8 

12 

83 

1 

4 

31 

5 

32 

1 

20 

# 


3-7-807 


Table  3-7-296.  (Continued) 


ORDER  Family  Common  Name 

HYMENOPTERA 


Xye 1 i dae 

xye 1 i d  sawf 1 i es 

Tenth redi n i dae 

common  sawf lies 

Bracon i dae 

bracon id  wasps 

1 chneumon i dae 

ichne‘umon  id  wasps 

Mymar i dae 

fa i ry f 1 i es 

Eu 1 oph i dae 

eulophid  wasps 

Encyrt i dae 

encyrtid  wasps 

Pteroma 1 i dae 

pteromalid  wasps 

Cha 1 c i d i dae 

cha 1 c i d i d  wasps 

Cyn i p i dae 

ga 1 1  wasps 

Proctotrup i dae 

proctotrupid  wasps 

Di  apri i dae 

d i apri id  wasps 

P i atygaster i dae 

p 1 atygaster i d  wasps 

Bethy 1 i dae 

bethy 1 i d  wasps 

Formi c i dae 

ants 

Vesp i dae 

paper  wasps 

Spheci dae 

spheci d  wasps 

Col  1 et i dae 

yellow-faced  bees 

Andren i dae 

andren id  bees 

Hal ict i dae 

ha  1 ict i d  bees 

Ap i dae 

bumble  bees,  hgney  bees 

ACTUAL  TOTAL 


ADJUSTED  TOTAL 


Site  1  Site  2  Site  3  Site  4  Site  5 

Aj./  B  2/  A  B  A  B  A  B  A  B 


7 

74 

5 

20 

3 

24 

1 

4 

4 

20 

1  1 

209 

6 

34 

2 

12 

6 

32 

3 

20 

1 

8 

3 

5 

4 

26 

2 

8 

1 

4 

O 

2, 

5 

4 

3 

34 

4 

18 

2 

8 

1 

4 

1 

1 

1 

1 

1 

1 

26 

1 

4 

1 

4 

1 

6 

1 

4 

1 

4 

2 

9 

1 

1 

2 

2 

1 

1 

2 

5 

4 

28 

1 

4 

1 

4 

4 

65 

2 

34 

2 

8 

2 

8 

2 

2 

1 

9 

5 

36 

1 

£ 

• - 

— 

111 

3254 

74 

1077 

37 

468 

32 

592 

31 

408 

111 

5206 

74 

2872 

37 

7488 

32 

4736 

31 

6528 

—  A  =  Number  of  species  groups 
2  / 

—  •  B  =  Total  number  of  individuals 


Table  3-7-  297. 

Percent  invertebrates  taken 
Malaise  trap  samples  at  a  1  1 
for  RBOSP 

within  each  feeding 
sites  during  June, 

type  in 
1975 

Site  1 

Site  2 

Site  3 

S  i  te  4 

Site  5 

Herb i vores 

4 

7 

17 

11 

5 

Flower  feeders 

66 

69 

62 

74. 

70 

Fungus  feeders 

0 

0 

0 

0 

0 

Saprovores 

4 

2 

2 

0 

4 

Omn i vores 

0 

0 

0 

0 

0 

Predators 

3 

4 

3 

3 

2 

Unknown 

21 

18 

14 

12 

19 

4 


3-7-808 


3-7-809 


Table  3-7-298  . 


Number  of  species  groups  (A)  and  total  number  of  individuals  (B)  for 
invertebrate  taxa  collected  by  Malaise  trap  sampling  at  all 
sites  during  July  1975  for  RBOSP 


ORDER 

family 

ORTHOPTERA 
Acrid.id.ae 
PSOCOPTERA 
Trogiidae 
HEMIPTERA 
Unknovm 
HOMOPTERA 
Unknown 
Cicadellidae 
Aphid  id  ae 
COLEOPTERA 
Unknovm 
Cleridae 
Buprestidae 
Coccinellid.ae 
Anthicidae 
Scarabaeidae 
Gurculionid.ae 
NEUROPTERA 
Iiemerobiidae 
Myrmele ont id  ae 
Raphidiidae 
LEPIDOPTERA 
Unknown 
Pieridae 
Satyr1  id  ae 
Rymphalidae 
Lycacnidac 
Las iocampidae 
DIPTERA 
Tipulidao 
Gulicidac 
Chironomidae 
Simul iidae 


Common  name 


short-horned  grasshoppers 
psocid  s 


leaf hoppers 
aphids 


checkered  beetles 

metallic  wood-boring  beetles 

ladybird  beetles 

antlike  flower  beetles 

scarab  beetles 

snout  beetles 

brown  lacewing_s 
anti ions 

ranhidiid  snakeflies 

sulphurs , whites ,  and.  orange  tips 
satyrs  and.  wood  nymphs 
brush-footed  butterflies 
gossamer-winged,  butterflies 
tent  caterpillars  and  lappet  moths 

crane  f .1  ics 
mos  cuitocs 
midges 
black  flies 


Site  1  Site  2  Site  3  Site  4 
ABA  B  A  B  A  B 


0 

0 

1 

4 

0 

0 

0 

0 

1 

32 

0 

0 

0 

0 

0 

0 

1 

116 

1 

12 

0 

0 

1 

80 

0 

0 

2 

64 

0 

0 

1 

608 

1 

524 

0 

0 

0 

0 

0 

0 

1 

52 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

96 

0 

0 

3 

20 

3 

16 

1 

8 

0 

0 

0 

0 

1 

4 

0 

0 

2 

140 

1 

4 

1 

4 

1 

4 

1 

132 

0 

•0 

0 

0 

0 

0 

0 

'  0 

0 

0 

2 

16 

0 

0 

1 

32 

0 

0 

0 

0 

0 

0 

0 

0 

1 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

16 

0 

0 

0 

0 

1 

8 

0 

0 

2 

160 

2 

176 

2 

224 

2 

472 

0 

0 

0 

0 

0 

0 

1 

4 

0 

0 

0 

0 

1 

4 

0 

0 

0 

0 

0 

0 

0 

0 

1 

8 

0 

0 

0 

0 

1 

12 

0 

0 

0 

0 

1 

12 

0 

0  ' 

1 

4 

0 

0 

0 

0 

0 

0 

0 

0 

1 

28 

0 

0 

1 

4 

0 

0 

2 

392 

1 

12 

2 

84 

2 

172 

0 

0 

0 

0 

0 

0 

0 

0 

Site  5 
A  B 


0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  .0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

2  288 

0  0 

0  0 

0  0 

1  8 

1  4 

1  A 

0  0 

2  212 

1  8 


3-7-810 


Table  3-7-298.  (continued) 


ORDER 

Family 


Common  name 


Mycetophilidae 
Sciaridao 
Cecidomyiidae 
Th.ercvid.ae 
Asilidae 
Acrocerid.ae 
Bomhyliidae 
Dolichopod  id.ae 
Phorid.ae 
Pipunculidae 
Syrphidae 
Psilid.ae 
Tephritid.ae 
Sens  id.ae 
Chamaemyiid ae 
Lonchac  id.ae 
Ch.loropid.ae 
Agromyzidae 
Trixoscelid  id.ae 
An  thomyi  id.ae 
G  al  1  i  nhor  i  d.ae 
Tachinidae 
HYT-ffiKOPTBRA 
Unknown 
Argidae 
Braconidae 
Ichneumon id  ae 
Mymaridae 
Eulophidao 
Encyst id ae 
P  Leroma.  I  id. nr: 

C haloid idae 
Figit idac 
Pr  o  c  t  o  t  r up id  ac 
Ceraphronidae 


fungus  gnats 

dark-winged,  fungus  gnats 
gall  midges 
stiletto  flies 
robber  flies 
small-headed  flies 
bee  flies 
long-legged,  flies 
humpbacked  flies 
big-headed,  flies 
syrnhid.  flies 
rust  flies 
fruit  flies 
black  scavenger  flies 
aphid  flics 
lonchaeid  flies 
chloropid  flies 
leaf-miner  flies 
trixoscelid id  flies 
an thomyi id  flies 
blow  flies 
tachinid  flies 


argid  sawflies 
brae on id  wasps 
ichneurnonid  wasps 
fairyf lies 
eul oph  id.  v/asps 
encyrtid  wasps 
p  l,r  rout;  i’l  id  was  |)S 
chalcid  wasps 
figit  id  v/asps 
prototrupid.  v/asps 
c  c  t* aphr  on  i  d  was  p  s 


Site  1  Site  2  Site  3  Site  4 

A  B  A  B  A  B  A  B 


1  16 

1  80 

2  112 

1  4 

2  12 

0  0 

3  68 

2  16 

1  88 

0  0 

1  28 

0  0 

0  0 

0  0 

1  84 

0  0 

4  272 

2  80 

1  28 

4  1228 

0  0 

3  96 

1  8 

0  0 

7  96 

8  152 

1  4 

3  20 

2  12 

o  -]  n 

0  0 

1  4 

2  28 

1  4 


0  0 

1  4 

1  104 

1  16 

2  12 

0  0 

1  4 

0  0 

1  4 

1  8 

1  8 

0  0 

1  4 

0  0 

1  12 

0  0 

1  12 

0  0 

0  0 

3  44 

0  0 

3  20 

0  0 

1  4 

5  20 

1  4 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 


0  0 

1  4 

1  156 

1  20 

2  12 

0  0 

2  20 

1  4 

1  24 

1  12 

0  0 

0  0 

0  0 

1  4 

1  8 

0  0 

3  44 

0  0 

0  0 

5  112 

0  0 

2  20 

0  0 

0  0 

1  8 

3  12 

1  4 

2  8 

1  8 

2  1 7 

1  4 

0  0 

0  0 

0  0 


1  12 

1  16 

1  160 

1  16 

1  4 

1  4 

2  12 

1  4 

1  12 

1  36 

0  0 

1  8 

1  4 

0  0 

1  68 

0  0 

5  124 

0  0 

0  0 

5  228 

0  0 

3  40 

0  0 

0  0 

9  68 

8  '124 

0  0 

1  4 

3  12 

2  24 

0  0 

1  4 

0  0 

0  0 


Site  5 
A  B 


1  20 

1  48 

2  56 

2  8 

3  20 

0  0 

1  8 

0  0 

1  48 

1  24 

1  12 

0  0 

1  8 

1  92 

0  0 

1  92 

0  0 

0  0 

0  0 

4  228 

1  4 

3  60 

1  12 

0  0 

6  64 

9  84 

0  0 

0  0 

0  0 

7  81 

0  0 


0  0 


3-7-811 


Table  3-7-. 298  (continued) 


* 


ORDER 

i  Family_ Common  name 


Diapriidae 

Scelionidae 

Chrysid  id.ae 

Dryinid.ac 

Tiphiidae 

Mut  ill  id.ae 

Formicidae 

Vespidae 

Pompilidae 

Sphecidae 

Colletidae 

Halictidae 

Megachil  id.ae 

Apidae 


diapriid.  wasps 
scelionid.  wasps 
cuckoo  wasps 
dryinid  wasps 
tiphiid  wasps 
velvet  ants 
ants 

paper  wasps 
spider  wasps 
sphecid  wasps 
yellow-f accd  bees 
halictid  bees 
leafcutting  bees 
honey  bees 


TOTALS 


k 


Site  1  Site  2  Site  3  Site  4  Site  5 


A  BA  BA 

2  12  0  00 

1  4  0  0  0 

0  0  0  0  1 

1  8  0  0  0 

0  0  1  40  1 

0  0  0  0  0 

3  92  0  00 

1  4  0  0  0 

0  0  0  0  1 

7  80  2  89 

0  0  0  0  0 

3  12  0  02 

0  0  0  0  4 

0  0  0  0  1 


B 

A 

B 

A 

B 

0 

0 

0 

1 

4 

0 

1 

4 

0 

0 

20 

1 

8 

0 

0 

0 

0 

0 

0 

0 

32 

1 

20 

0 

0 

0 

1 

16 

0 

0 

0 

3 

36 

5 

36 

0 

1 

4 

0 

0 

4 

0 

0 

0 

0 

64 

2 

12 

7 

32 

0 

0 

0 

1 

8 

8 

1 

4 

1 

4 

16 

3 

12 

0 

0 

4 

1 

*4 

1 

8 

88  4372  41  636  67  1020  80  2576  72  1592 


3-7-812 


Table  3-7-299.  numbers  and  percentages  of  invertebrates  within  each  feeding  typo 

taken  in  Malaise  trap  samples ♦at  each  site  during 
July  197  5  for  liBOGP 


Feeding  type 

Site  1 

V  of 

II  /•« 

Site  2 

It  cf 

ll  /° 

S: 

.it. 

n 

it  c  5 

of 

-  i°  

Site  4 

j _ ±_ 

O. 

// 

itc  5 
■  v/°  -  - 

Herbivores 

608 

15.9 

04 

15.2 

20 

2.0 

62/1 

24.2 

8 

0.5 

Flower  feeders 

1 596 

36.5 

524 

50.9 

60S 

59.6 

1172 

45.5 

872 

54.0 

Fungus  feeders 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

Saprovores 

120 

2.7 

4 

0.6 

44 

4.5 

12 

0.5 

144 

9.0 

Omnivores 

92 

2.1 

0 

0.0 

0 

0.0 

56 

1  .4 

56 

2.5 

Predators 

208 

4.8 

40 

6.3 

60 

.  5.9 

60 

2.5 

112 

7.0 

Unknown 

1740 

40.0 

18/] 

28.9 

208 

20.2 

672 

26.1 

420 

26.4 

3-7-813 


Table  3-7-300  Number  of  species  groups  (A)  and  total  number  of  individuals  (B)  for 

invertebrate  taxa  collected  by  Malaise  trap  sampling  at  all 
sites  during  September  1975  for  RBOSP 


ORDER 

Eamily  Common  name 


Site  1  Site  2  Site  3  Site  4  Site  5 

A  B  A  B_ A  BA  BA  B 


ORTHOPTERA 
Acrididae 
HEMIPTERA 
Unknown 
HOMOPTERA 
Unknown 
Cicadellidae 
Aphid idae 
COLEOPTERA 
Cleridae 
Coccinellidae 
Scar abac idae 
EEUROPTERA 
Hemerobiidae 
LEPIDOPTERA 
Unknown 
Hesperiidae 
DIPTERA 

Psychod.idae 

Chironomidae 

Simuliidae 

Bibionidae 

Myc  etophilidae 

Sciaridae 

Cecid  omyiidae 

Therevid.ae 

Asilidae 

Bombyliidae 

Enpididae 

Do’lichopodidae 

Phoridae 

Pipunculidae 

Syrphidae 

Tephritidae 


short-horned  grasshoppers 


leaf hoppers 
aphids 

checkered  beetles 
ladybird  beetles 
scarab  beetles 

brown  lacewings 


skippers 

moth  flies-sand  flies 

midges 

black  flies 

march  flies 

fungus  gnats 

dark-winged  fungus  gnats 
gall  midge3 
stiletto  flies' 
robber  flies 
bee  flies 
dance  flies 
long-legged  flies 
humpbacked  flies 
big-headed  flies 
syrphid.  flies 
fruit  flies 


1 

4 

0 

0 

0 

0 

0 

0 

0 

0 

1 

3  C 

1 

24 

1 

12 

1 

36 

0 

0 

0 

0 

1 

76 

1 

84 

1 

116 

0 

0 

1 

76 

0 

0 

0 

0 

0 

0 

0 

0 

1 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

•  4 

0 

0 

0 

0 

1 

4 

0 

0 

0 

0 

0 

0 

1 

8 

1 

48 

1 

8 

1 

8 

1 

8 

0 

0 

0 

C 

1 

4 

1 

.  24 

0 

0 

1 

164 

1 

64 

1 

44 

2 

128 

2 

116 

0 

0 

0 

0 

1 

4 

0 

0 

0 

0 

1 

4 

0 

0 

0 

0 

0 

0 

0 

0 

2 

36 

1 

8 

2 

12 

3 

32 

2 

104 

0 

0 

-fl 

4 

0 

0 

1 

4 

1 

8 

0 

0 

0 

0 

0 

0 

0 

0 

1 

4 

0 

0 

0 

0 

0 

0 

0 

0 

1 

4 

1 

16 

1 

4 

1 

8 

1 

16 

1 

12 

1 

48 

0 

0 

1 

56 

1 

60 

1 

56 

1 

44 

0 

0 

1 

8 

1 

12 

1 

4 

0 

0 

2 

8 

1 

4 

0 

0 

2 

20 

0 

0 

1 

4 

1 

4 

2 

8 

0 

0 

0 

0 

0 

0 

0 

0 

1 

4 

0 

0 

2 

12 

0 

0 

2 

8 

0 

0 

0 

0 

2 

24 

1 

12 

1 

8 

0 

0 

1 

28 

1 

28 

1 

12 

1 

8 

1 

8 

0 

0 

2 

16 

0 

0 

0 

0 

1 

4 

1 

4 

0 

0 

0 

0 

0 

0 

1 

4 

1 

8 

l 


V 


3-7-814- 


Table  3-7-  30Q  (continued) 


»  . 


i 


ORDER 

Family 

Common  name 

S: 

A 

Lte  1 

B 

Site  2 

A  B 

Site  3 

A  B 

Site  4 

A  B 

Site  5 
A  B 

Sepsidae 

black  scavenger  flies 

0 

0 

0 

0 

0 

0 

1 

8 

0 

0 

Chamaemyiidac 

aphid  flics 

1 

12 

0 

0 

0 

0 

0 

0 

0 

0 

Lonchaeidae 

lonchaeid  flies 

0 

0 

0 

0 

0 

0 

0 

0 

1 

24 

Chloropidae 

chloropid  flies 

6 

132 

2 

16 

3 

20 

4 

64 

2 

64 

Agr omyzidae 

leaf-miner  flies 

1 

20 

0 

0 

0 

0 

0 

0 

0 

0 

Anthorayiid.ae 

anthomyiid  flies 

4 

288 

2 

96 

3 

84 

3 

284 

3 

204 

Calliphoridae 

blow  flies 

1 

4 

0 

0 

0 

0 

0 

0 

0 

0 

Tachinidae 

HYMEITOPTERA 

tachinid  flies 

2 

8 

2 

16 

5 

32 

4 

36 

4 

40 

Braconidae 

braconid  wasps 

5 

52 

1 

8 

3 

20 

4 

20 

5 

68 

Ichneumonidae 

ichneumonid.  v/asps 

7 

80 

1 

4 

2 

3 

5 

20 

4 

24 

Eulophidae 

eulophid  was ns 

1 

4 

0 

0 

1 

4 

1 

4 

0 

0 

Encyrtid.ae 

encyrtid  v/asps 

1 

16 

0 

0 

1 

4 

1 

16 

1 

8 

Ptcromalid.ae 

pteromalid  wasps 

1 

4 

1 

4 

3 

12 

3 

12 

1 

4 

Figitidae 

fig  it  id  v/asps 

1 

4 

0 

0 

0 

0 

0 

0 

0 

0 

Cynipidae 

gall  v/asps 

1 

4 

0 

0 

0 

0 

1 

8 

0 

0 

Diapriidae 

diaoriid.  was  os 

0 

0 

0 

0 

1 

4 

0 

0 

0 

0 

Platygas teridae 

platygas  tor  id  v/asps 

1 

4 

0 

0 

0 

0 

0 

0 

0 

0 

Bethylid.ae 

bcthyiid  v/asps 

0 

0 

0 

0 

0 

0 

0 

0 

1 

4 

Tiphiidae 

tiphiid  wasps 

0 

0 

1 

4 

1 

4 

0 

0 

0 

0 

Formicidae 

.ants 

4 

240 

0 

0 

0 

0 

2 

28 

2 

32 

Pompilidae 

Sph.ecid.ao 

spider  v/asps  " 

0 

0 

0 

0 

1 

4 

0 

0 

0 

0 

snhecid.  v/asps 

2 

8 

0 

0 

1 

4 

0 

0 

0 

0 

Collctidae 

yollow-facod  bees 

2 

8 

0 

0 

0 

0 

0 

0 

0 

0 

Halictidac 

halictid  bees 

2 

8 

0 

0 

1 

4 

0 

0 

2 

8 

Apidae 

honey  bees 

0 

0 

1 

8 

0 

0 

0 

0 

0 

0 

TOTALS 

62 

1420 

24 

424 

43 

476 

49 

968 

42 

856 

\  J 


V 


3-7-815 


Table  3-7-  331.  Numbers  and.  percentages  of  invertebrates  within  each  feeding  type 

taken  in  Malaise  trap  samples  at  each  site  during 


September 

1975  for  RBO 

SP 

Feeding  type 

Site  1 

j i  <’/ 

ii  p 

Site  2 

JL °k 

S. 

# 

ite  3 

«/o 

Site  4 

JL  of 

7/  P 

Site  5 

n  of 

n  P 

Herbivores 

1  32 

9-3 

0 

OoO 

92 

19.3 

128 

13.2 

4 

0.5 

Flower  feeders 

600 

42.3 

212 

50 . 0 

176 

37.0 

356 

CO 

452 

52.8 

Fungus  fced.ers 

0 

0.0 

0 

0.0 

0 

0.0 

0 

090 

0 

0 . 0 

Saprovores 

16 

1  .1 

6Q 

14.2 

16 

3.4 

0 

0.8 

36 

4.2 

Omnivores 

2d0 

16.9 

0 

o;o 

0 

0.0 

* 

36 

3.7 

32 

3.7 

Predators 

20 

1  A 

20 

4 . I7 

36 

7.6 

48 

5.0 

32 

3.7 

Unknown 

412 

29.0 

132 

31.1 

156 

32.8 

392 

40.5 

300 

35.0 

3-7-816 


Table  3-7-302.  Results  of  trau  d-vac  invertebrate  sampling  from  rabbitbrush 

,  (Chrysothamnus*  nausobsus ) ,  at  site  1,  greascv/ood-sagebrush, 
during  Jimo,  T975  tor  il'BQS?  _ _ . _ _ 


s amnio  //  of  invertebrate: 

7/  in  samnl.  o _ 


ad i us tod 


plant  plant 

d ia.mcter  (id)  volume  (Ml) 


i!  of  invertebrates 
nor  cubic  meter 


21 

31 

38.74 

0.58 

22 

23 

28.74 

0.46 

23 

22 

27.49 

0  o  8  6 

24 

15 

10.74 

0.33 

25 

70 

87 . 4  8 

0.43 

*  7  of  inve? 

?tcbrates 

in  sample  7  d-vac 

and  Be 

0.1 021  GO 
0.050965 
0.1 1053a 
0.018817 
0.041630 


373.0 
564.0 
1 82 . 6 
996.2 
2101  .3 


i 


T aisle  3-7-303. 


Average  numbc”  of  invertebrates  collected  from  selected  plant  species  oy 
method  at  each  samp?  inp  site  duriry  June.  1975  for  R30SP _ 


the  trap  'd-vac 


CO 

I 

"J 

I 


CO 


iite 

vegetation  tyre 

•1 

g  r  c  a  s  c  v;  o  o <  !  -  s  a£  c  b  r  u  s  h 

2 

pinyon- jun ip or  (south 

slope 

3 

pin y on-,]  us  i  o  c  r  ( n  o  r  t  h 

slope 

4 

save brush 

5A 

raided  .brush 

5B 

mined  brush 

//  of 


nla 

nt 

r- 

».» 

0 

ccies 

o 

ampl 

Chry 

so 

th 

p 

mu  us.  nau 

seosus 

5 

A  tr  1 

•  1  1. 

cm 

con ferti 

fol: 

La 

5 

A  r  co 

n  .i 

s  i 

p 

brio os  I; 

at  a 

3 

Arte 

;  n  i 

;  ;  _i_ 

t  rider  i; 

utu 

Ai.iei 

an 

i_ 

.!  ll 

j. 

0/.*  utahensis 

5 

Oym;  ■ 

so 

(•  j. 

o 

arnos  o*‘ 

0  0  i)} 

ii]  us 

3 

avg.  if  of  inverts. 


per  cubic  meter 

variance 

std .  erre 

844.6 

583940.2 

341  .7 

277.7 

50199-2 

100.2 

23C9.4 

22761 693.2 

2133.6 

235.3 

1074  2.6 

4  6.4,. 

733.9 

967306.4 

440.0 

732.3 

316  60 3.4 

2  31.6 

-'O 
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Table  3-7-  304.  Results  of  Trap  D-vac  sampling  of  plant  species  at  each  site  during  June,  1975  for  RBOSP 


Site  1 

Site  2 

Site  3 

Site  4 

Site  5A 

Site  5B 

Chrysothamnus 

Atrip! ex 

Artemi  si  a 

Artemisia 

Amelanchier 

Symphoricarpos 

ORDER 

nauseosus 

conferti folia 

tridentata 

tridentata 

utahensis 

oreophilus 

Family 

Common  Name 

A*  B** 

A  B 

A  B 

A  B 

A  B 

A  B 

ORTHOPTERA 

Gryllacrididae 


longhorned  grasshoppers 


1 


THYSANOPTERA 

HEMIPTERA 

Miridae  nymph 
Tingidae 
Tingidae  nymph 
Aradi dae 
Lygaeidae 
Unknown  nymph 

HOMO PTE RA 

Cicadel 1 i dae 
Ci  cade  Hi  dae  nymph 
Delphacidae 
Psyl 1 i dae 
Aphi di dae 
Coccoidea 

(superfamily) 
Unknown  nymphs 


thrips 


plant  bugs 
lace  bugs 
lace  bugs 
flat  bugs 
seed  bugs 


leafhoppers 
leafhoppers 
delphacid  planthoppe 
psyl 1 i ds 
aphids 

scale  insects 


3  50  1 


1 

1 

1  3 


1  3 


3  -3  1 

2  30  3  * 

1  10 

1  6 

1  5  1 

1  4 


3 

1 

1 


4 

4 


8 


2  3  1  1 


1  2 

1  1 

1  1 

1111 
1  5 


2 

2 

3 

1 


1 


2 


C0LE0PTERA 
Ostomidae 
Cleridae 
•  Elateridae 


bark-gnawing  beetles 
checkered  beetles 
click  beetles 


2 


1  1 
2  2 


1  2 
1  1 


1  4 


1  1 

1  1 
1  2 


2  5 

1  1 

1  1 


Table  3-7-  304.  (Continued) 


OfwiiR 


Site  1 

Chrysothamnus 

nauseosus 


Site  2 
Atrip! ex 
conferitol  ia 


Family 


Common  Name 


A*  B**  A 


B 


C0LE0PTERA  (Cont.) 

Cocci nel 1 idae 
Anthicidae 
Meloidae 
Scrabaeidae 
Chrysomel i dae 
Curcul ionidae 

LEPIDOPTERA 

Arctiidae  larvae 
Noctuidae 
Noctuidae  larvae 
Y*  Geometridae 
T'  Superfamily 
“  Pyralidoidea  larvae 
^  Pterophoridae  larvae 
Superfamily 
Tortricoidea  larvae 
Unknown  larvae 

DIPTERA 

Chi ronomi dae 
Cecidoinyi  dae 
Therevidae  larvae 
Phoridae 

HYMENOPTERA 
Braconidae 
Ichneumonidae 
Eul ophi dae 
Pteromal idae 


ladybird  beetles 
antlike  flower  beetles 
blister  beetles 
scarab  beetles 
leaf  beetles 
snout  beetles 


tiger  moths 
armyworms,  cutworms 
a  riny  wo  rims ,  cu  two  rms 
geometer  moths 


plume  moths 


non-biting  midges 
gall  midges 
stiletto  flies 
humpbacked  flies 


braconid  wasps 
ichneumon  id  wasps 
eulophid  wasps 
pteromal i d  wasps 


1  35 

1  1 

2  16  1  2 

1  1 

1  15 

1.1  1  1 

1  2 

1111 

2  2  1  1 

1  1 


Site  3 
Artemisia 
tridentata 


Site  4 
Artemisia 
tridentata 


Site  5A 
Amelanchier 

utahensis 


Site  5B 

Symphoricarpos 

oreophilus 


A 


A 


A 


2  6  1  1 


1 

''  1 

1  10  1 


1 

1 

2 


6 


1  1 

4  8 


112  6  1 

1 

1  2 

1  1 
1  2 

1116 


5 

1 


1  1 
1  2 


1  1 
1  1 
1  1 


1  2 

1  4 


1  1 


2  2 


1 


1 


3-7-820 


Table  3-7-  304.  ‘(Continued) 


ORDER 


Site  1 

Chrysothamnus 

nauseosus 


Site  2 
Atrip! ex 
conferti fol i a 


Site  3 
Artemisia 

tridentata 


Site  4 
Artemisia 

tridentata 


Site  5A 
Amel anchier 
utahnesis 


Site  5B 
Symphon'carpo; 

oreophi 1  us 


Family 

Common  Name 

A* 

B** 

A  . 

B  A 

B 

A 

B 

A 

B 

A 

B 

HYMENOPTERA  (cont.) 

1 

1  - 

Ceraphronidae 

ceraphronid  wasps 

1 

1 

1 

1 

Diapriidae 

diapriid  wasps 

2 

2 

Platygasteridae 

platygasterid  wasps 

3 

6 

1 

1 

Dryinidae 

Unknown 

dryinid  wasps 

1 

1 

PHALANGIDA 

TOTAL 

harvestmen 

1 

1 

32 

184 

14 

43  12 

22 

26 

53 

13 

24 

21 

37 

*  A  =  Number  of  species  groups 
**  B  =  Total  number  of  individuals 


Table  3-7-305.  Percentages  of  i nvertebrates  within  each  feeding  type 

taken  In  Trap  D-vac  samples  at  each  site  during 
June,  1975  for  R30SP 


Site  1 

Site  2 

Site  3 

Site  4 

Site  5A 

Site  5B 

Herb i vores 

91.0 

93.0 

81.8 

83.0 

87.5 

70.3 

Flower  feeders 

- 

- 

4.6 

- 

4.2 

2.7 

Fungus  feeders 

- 

- 

4.6 

- 

- 

5.0  . 

Saprovores 

2.0 

- 

- 

- 

- 

- 

Omn i vores 

- 

- 

- 

- 

- 

- 

Predators 

LO 

<-o 

7.0 

9.0 

17.0 

8.3 

22.0 

Unknown 

1.0 

- 

- 

- 

- 

- 

4 

« 
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Table  3-7-  306 


Results  of  tra.'O  6-v a. 
(Clnpysotharmus  a  a  a  a  a 
(j  u  r  in  y  J  u  1  y  1975  f  o  r 


c  invert 


on n a)  at 
1U303P 


aora.te 

site 


sampling  from  rabbit  crush 
,  yr o  as  o v; o  o  d  ~  s  ay: c bru  s h. , 


Sample 

// 

:r 


of  in: /or  l-  ;  •rn.te 
in  sample 


A  cl  lusted 


tt]  . . 
IT  J.  O- 


mt 

'Dlamo  ter  (lb) 


Plant 


7 o lump  (Mo) 


of  i n v o r t e b rates 
per  cubic  meter 


213 

/" 

('1  o 

26.00 

2 1  A' 

16 

1  6 . 00 

215 

1  .00 

21  6 

1 1 

11.00 

217 

50 

50.00 

66 

0.1 50533 

172.7 

23 

0.006 2 GO 

2544.6 

23 

0.006288 

636.1 

33 

0.010817 

58'1 . 6 

■13 

0.012213 

1 1 84 . 5 

01 


invert e  .•rates  in  sample 


and  Berio a e  call brat ion  factors 


CO 

I 

I 

CO 

oo 


Table  3-7-307  Average  number  of  invertebrates  collected,  from  selected  plant  species  by  the  trap  d-vac 

method  at  each  sampling  site  during  July  1975  for  RBOSP 


#  of 

Avg. 

#  of  inverts. 

Site 

Vegetation  type 

Plant  species 

Samples 

per 

cubic  meter 

Variance 

Std .  error 

1 

greasewood -sagebrush 

Chrysothamnus  nauseosus 

5 

1024.5 

851519.7 

412.7 

2 

pinyon- juniper  (south 

slope) 

Atripl ex  conf ertif olia 

5 

709.2 

710923.2 

377.1 

GJ 

3 

pinyon- juniner  (north 

slope) 

A-ptemosia  tridentata 

5 

106.9 

3432.9 

26.2 

1 

4 

sagebrush 

Artcmesia  tridentata 

5 

299.0 

209668.2 

204.8 

! 

CO 

5A 

mixed  brush 

Amelanchicr  utahensis 

5 

133.9 

19093.5 

61  .8' 

ro 

GJ 

5B 

mixed  brush 

Symphor icarpos  orooph ilus 

5 

344.9 

210026.2 

205.0 

% 


JSS-t»JBCC 


V 


CM  CD  CO  O 


3-7-824 


fable  3-7-308  Number  of  species  groups  (A)  and  total  number  of  individuals  (B)  for 

invertebrate  taxa  collected  by  trap  D-vac  sampling  at  all 
sites  during  July  1975  for  RBOSP 


ORDER 

Family 

CO IRE MB OLA 
Sminthuridae 
ORTHOPTERA 
Acrid  idae 
THYSANOPTERA 
Unkn  own 
HBMIPTERA 
Mir  idae 
Cydnidae 
HCMOPTERA 
Unknown 
Cicadell-idae 
Cercopidae 
Aphididae 
COLEOPTERA 
Ostomid.ae 
Clerid.ae 
Coocinellidae 
Anthicidae 
Melandryidae 
Anobiidae 
Chrys omelidae 
Cur cul ion idae 
LSPIDOPTERA 
Unknown 
Noctuidae 
Cole ophor idae 
DIPTERA 

Psychodidae 
Cul  ic  idae 
Chironomidae 
Cecid omyiidae 
Sphaer oc er id ae 
Anthomyiidae 


Common  name 


globular  springtails 
short-horned  grasshoppers 


plant  bugs 
burrower  bugs 


leafhoppers 

froghoppers 

aphids 

bark- gnawing  beetles 
checkered  beetles 
ladybird  beetles 
antlike  flower  beetles 
false  darkling  beetles 
anobiid  beetles 
leaf  beetles 
snout  beetles 


cutworm  moths 
casebearers 


moth  flies-sand  flies 

mos quitoes 

midges 

gall  midges 

small  dung  flies 

anthomyiid  flies 


Site  1  Site  2  Site  3 
A  B  A  B  A  B 


0  0 
0  0 
5  37 

1  1 

0  0 

1  1 
4  11 

1  1 
1  1 

0  0 
1  1 
1  1 
1  15 

1  7 
0  0 
0  0 

2  20 

0  0 
1  2 

1  1 

0  0 
0  0 
0  0 
0  0 
1  2 
0  0 


0  0 

1  1 

1  1 

1  1 
1  3 

1  1 
3  14 

0  0 
0  0 

j  0 

1  3 
0  0 
0  0 
0  0 

1  1 
1  1 
1  1 

2  3 
0  0 
0  0 

0  0 
1  2 

3  22 
0  0 
0  0 
1  2 


2  4 

0  0 

0  '  0 

0  0 
0  0 

0  0 
0  0 
0  0 
1  1 

0  0 
1  1 

1  1 
0  0 
0  0 
0  0 
1  1 

2  3 

0  0 
0  0 
0  0 

0  0 
0  0 
0  0 
0  0 
0  0 
0  0 


Site  4 
A  B 


0  0 

0  0 

1  4 

0  0 
0  0 

1  3 

5  7 

0  0 
0  0 

1  1 
0  0 

2  4 
0  0 
0  0 
0  0 
0  0 
2  6 

0  0 
0  0 
0  0 

0  0 
0  0 
1  1 
0  0 
0  0 
0  0 


Site  5A 
A  B 


0  0 

0  0 

1  1 

1  2 
0  0 

0  0 
3  3 

0  0 

1  1 

0  0 
0  0 
0  0 
0  0 
0  0 
1  1 
0  0 
1  1 

0  0 
1  1 

0  0 

1  1 

0  0 
1  1 
1  1 

0  0 
0  0 


Site  5B 
A  B 


0  0 

1  1 

1  1 

0  0 

0  0 

0  0 

1  1 

0  0  ■ 

1  1 

0  0 

1  1 

0  0 

0  0 

0  0 

0  0 

0  0 

1  3 

U  0 

1  1 

0  0 

0  0 

0  0 

1  3 

0  0 

0  0 

0  0 


V. 


/ 

o 


( 


Table  3-7-303  (continued) 


ORDER 

Family 

KYMSTTOPTERA 
Diprionidae 
Braconidae 
Cynipidae  ' 
Platygasteridae 
Bethylidae 
Diapriidae 


Common  name 


conifer  sawflies 
braconid  wasps 
gall  wasps 
platygactcrid  wasps 
bethylid  wasps 
diapriid  wasps 


Site  1  Site  2 
A  B  A  B 


0  0  0  0 

0  0  11 

1  10  0 

12  0  0 

0  0  13 

13  0  0 


Site  3  Site  4 
A  B  A  B 


0  0  0  0 

11  0  0 

0  0  0  0 

14  0  0 

0  0  0  0 

O'  0  0  0 


Site  5A  Site  5B 
A  B  A  B 


0  0  11 
0  0  0  0 
0  0  0  0 
0  0  0  0 
0  0  0  0 
0  0  0  0 


25  107  21  60  10  16  13  26  12  13 


TOTALS 


9  13 


3-7-826 


Table  3-7-  301  Numbers  and  percentages  of  invertebrates  within  each  feeding  type 

taken  in  trap  D-vac  samples  at  each  site  during 
July  1975  for  RBOSP 


Feeding  tyre 

Site  1 

4  ef 

7 1  /O 

Site  2 

#  '  °!q 

Site  3 
#  % 

Site  4 
#  < 

Site  5A 

#  % 

Site  5B 

4  ef 

7 T  /0 

Herbiyores 

82 

76.6 

24 

40.0 

9 

56  .5 

20 

76.9 

10 

76.9 

9 

69.2 

Flower  feeders 

5 

2.8 

29 

CO 

^sf* 

5 

51 .5 

1 

5.8 

1 

7.7 

5 

25.1 

Fungus  feeders 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

Saprovores 

0 

0.0 

0 

o 

• 

o 

0 

0.0 

0 

0.0 

0 

0.0 

0 

b.o 

Omnivores 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

r- 

Predators 

5 

4.7 

5 

8.5 

2 

12.5 

5 

19.2 

1 

7.7 

1 

7.7 

Unknown 

17 

15.9 

2 

5.5 

0 

0.0 

0 

o 

% 

o 

1 

7.7 

0 

0.0 

3-7-827 


Table  3-7-310  . 


Results  of  trap  d.-vac  invertebrate  sampling  from  rabbitbrush 
(Chrvsothamnus* nauscosus)  at  site  1,  greasewood-sagebrush, 
during  September  1975  for  RBOGP 


Sample  #  of  invertebrates 
.//• x  in  sample 


503 

2.3 

304 

9 

305 

34 

306 

23 

307 

17 

Adjusted. 

i' 


96.00 
21  .91 
02.70 
96.00 
41  .59 


PI  ant  Plant  •//  of  invertebrates 

Diameter (M)  Volume (M3)  ncr  cubic  roetcr_ 


0,25 

0.000580 

6526.6 

0.31 

0.014  056 

1475.0 

0.61 

0.118847 

696.5 

0.66 

0.150553 

372.0 

0.4  6 

0.049974 

820 . 3 

* 


7  of  invertebrates 


in  sample  X  d-vac  and. Perl esc 


calibration  factors 


Table  3-7-311. 


Average  number  of  invertebrates  collected  from  selected,  plant  species  by  the  trap  d.-vae 
method  at  each  sampling  site  during  September  1975  for  RBOSP 


Site 

Vegetation  type 

Plant  snecies 

#  of 
Samples 

Avg.  #  of  invert 
per  cubic  meter 

3  • 

Variance 

Std .  error 

1 

greasewood -sagebrush 

Chrys othamnus  nauseosus 

5 

1 979.7 

6621 531.0 

1150.8 

2 

pinyon- juniper  (south  slope) 

Atriplex  conf ertif olia 

5 

2035.8 

6579342.3 

1147.1 

3 

pinyon- juniper  (north  slope) 

Arteraesia  tridentasa 

5 

12899.7 

238060772.4 

6900.2 

4 

sagebrush 

Ar t ernes ia  tridentata 

5 

6931.7 

120719484.2 

4913.6 

5A 

mixed  brush 

Amelanchier  utahennis 

5 

2698.4 

10768185.1 

1467.5 

5B 

mixed  brush 

Symphonic aroos  oreo philus 

5 

2118.6 

3540595.4 

84 1  . 5 

3-7-829 


b 


Table  3-7-312. 


Number  of  species  groups  (A)  and  total  number  of  individuals  (B)  for 
invertebrate  taxa  collected  by  trap  ^D- vac  sampling  at  all 
sites  during  September  1975  for  RBOSP 


ORDER 

Family 


Common  name 


Site  1  Site  2  Site  3  Site  4  Site  5A  Site  5B 
A  B  A  BA  BA  B  AB  A  .  5__ 


C0LI3MB0LA 

Sminth.urid.ae 
ORTHOPTERA 
Acrid.idae 
THYSA1T0PTERA 
Unknown 
HEMIPTERA 
Miridae 
IT  ab  idae 
Reduviidae 
Pie  sm at  idae 
Lygaeidae 
HOMOPTERA 
Unknown 
Cicad  cllidae 
Delphacidae 
Anhid idae 
COLEOPTERA 
Ostomidac 
Clcridao 
Coccinellidae 
Ant hie idae 
Melandryidae 
Chrysomclidae 
Curculionidae 
NEUROPTERA 
Chrysopidae 
LEPIDOPTERA 
Unknov/n 
Gracilariidae 
DIPTERA 

I'lycctophilidae 
Thorcvidac 
Phor idae 


globular  springtails 
short-horned  grasshoppers 


plant  bugs 
damsel  bugs 
assassin  bugs 
ash-grey  leaf  bugs 
seed  bugs 

leafhooners 

delphacid  planthoppers 
aphid s 

bark- gnawing  beetles 
checkered,  beetles 
ladybird  beetles 
anti ike  flower  beetles 
false  darkling  beetles 
leaf  beetles 
snout  beetles 

green  lacewings 

leaf  blotch  miners 

fungus  gnats 
stiletto  flies 
humpbacked  flies 


1  11  2  0 


0  0 


0 


4  1  25 


0  0  0 


0  0  0  0 


0  0  0 


0 


4  51  1  3  0  0 


2  7  3  17 


1  1 

0  o 

0  0 

0  0 

1  1 


0  o 
0  o 
0  o 
0  o 
0  o 


0  0 
0  0 
0  0 
0  0 
0  0 


0  0 
0  0 
0  0 
0  0 
0  0 


2  8 
1  1 
1  1 
0  0 
0  0 


1  1 
0  0 
0  0 
1  2 
1  1 


1  2 

8  14 

1  2 

0  0 

0  0 

1  7 

0  0 

1  1 

0  0 

1  1 

2  20 


1  7 

3  4 

0  0 

0  0 

0  0 

1  1 

0  0 

0  0 

0  o 

2  5 

2  2 


1  1 1 
1  1 
0  0 
1  1 

0  0 
0  0 
1  2 
0  0 
0  0 
0  0 
1  8 


0  0 

3  5 

0  0 

1  1 

1  1 

0  0 

0  0 

0  0 

1  1 

0  0 

2  2 


2  8 

8  12 

1  5 

1  8 

0  0 

1  1 

0  0 

1  1 

0  0 

1  1 

2  2 


1  4 

3  5 

1  2 

1  8 

0  0 

0  0 

0  0 

1  3 

C  0 

1  1 

4  8 


0  0 

0  0 

1  1 


0  0 

0  0 
0  0 


0  0 

0  0 
0  0 


0  0 

1  1 
0  0 


0  0 

i 

3  6 

0  0 


1  1 

0  0 

0  o 


0  0  0 
0  0  0 
0  0  0 


0  0  0  0 
0  1  5  0 
0  0  0  0 


0  1  10 
0  0  0  0 
0  0  0  1 


oo« 


3-7-830 


Table  3-7-312.  (continued) 


ORDER 

Eamily 

Common  name 

S. 

A 

ite  1 
B. 

Site 

A 

2 

B 

Site 

A 

3 

B 

Site 

A 

4 

B 

Site 

A 

5A 

B 

Site 

A 

5B 

B 

Chloropidae 

chloronid  flies 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

Anthomyiidae 

anth.omyiid.  flies 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HYMENOPTERA 

Unknown 

0 

0 

0 

0 

0 

0 

1 

2 

0 

0 

0 

0 

Braconidae 

braconid  wasps 

' 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

3 

2 

Eulophid.ae 

eulophid.  wasps 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

4 

4 

Pteromalidae 

pteromalid  wasps 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

Cynipidae 

gall  wasps 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

Ceranhronidae 

cerapkronid  wasps 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

3 

Diapriidae 

diapriid  v/asps 

o 

n. 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Platygasteridae 

platygasterid  wasps 

0 

0 

0 

0 

0 

0 

0 

0 

A 

1 

1 

0 

0 

TOTALS 

26 

106 

12 

24 

6 

28 

1  1 

14 

32 

70 

32 

90 

3-7-831 


Table  3-7-313.  numbers  and  percentages  of  invertebrates  within  each,  feeding  type 

"taken  in  trap  D— vac  samples  at  each,  site  during 
September  1975  for  RBOSP 


T?ppd  ITIP1  tvne 

Site  1 

•  ■//  i, 

Site  2 
if  1o 

Site  3 

if  1° 

Site  4 

#  % 

Site  5A 

#  % 

Site  53 

JL  c< 

7  T  /° 

Herbivores 

95 

87.7 

21 

00 

9 

VJ1 

21 

75.0 

1  1 

73.6 

54 

77.1 

49 

54.4 

Flower  feed.ers 

3 

2.8 

0 

0.0 

0 

0.0 

1 

7.1 

7 

10.0 

10 

ii.i 

Fungus  feed.ers 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

Saprovores 

1 

0.9 

2 

8.3 

0 

0.0 

0 

0.0 

4 

5.7 

27 

30.0 

Omnivores 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

Predators 

7 

6.6 

1 

4.2 

7 

25.0 

0 

0.0 

4 

5.7 

1 

1.1 

Unknown 

2 

1.9 

0 

0.0 

0 

0.0 

2 

14.3 

1 

1 .4 

3 

3.3 

3-7-832 


* 

Table  3-7-314.  Relative  abundance  and.  population  density  estimates  for  ground 

dwelling  invertebrates  collected,  by  pitfall  traps  at  site  2, 
_ piny on-, juniper  (south  slope) ,  during  June,  1973  for  RBOSP _ 

** 

taxon  _  #  collected.  relative  abundance  density  (#/M2). 


TKYSAlrilRA 

7 

COLLEMBOLA 

1  525 

COIEOPTERA 

14 

LEPIDOPIERA 

2 

HYI-E1T0PTERA 

39 

SCORPIOl'IIDA 

2 

CHELONETHIDA 

1 

ARAKE IDA 

20 

AOARI 

101 

0.41 

0.25 

89.13 

22.92 

0.82 

0.18 

0.12 

*** 

2.28 

2.83 

0.12 

0.02 

0.06 

0.01 

1.17 

*** 

5o90 

*** 

*  catch-effort  regression  method.  (G-ist  and.  Crossley,  Jr.,  1973) 

**  (#  collected,  each  taxon,  site  2/#  collected,  all  taxa,  site  2)  X  100 

***  assumptions  of  density  estimation  method,  not  met 


-833 


<§ 


GO 

I 

">I 


Table  3-7-315  Relative  abundance  and.  population  density  estimates  for  ground. 

dwelling  invertebrates  collected,  by  pitfall  traps  at  site  2, 
pinyon- juniper  (south,  slope),  during  July  1975  for  RBOSP 


Taxon 

#  collected 

-x--x- 

Relative  abun.dan.ce 

Density  (#/M2) 

THYSAITURA 

14 

1  .53 

_v_  -V- 

/\  /\  A 

COLIlSMBOLA 

22 

2.41 

~/V  "X* 

ORTI-IOPTBRA 

6 

0.66 

0.23 

COBEOPTERA 

25 

2.74 

0.32 

IIYME  NO  PTE  RA 

85 

9.31 

1 .35 

SCORPION IDA 

1 

0.11 

0.01 

SOLPUGIBA 

1 

0.11 

0.01 

ARANKIDA 

22 

2.41 

■X--X--X- 

AGARI 

737 

80.72 

6.49 

catch-effort  regression  method  (Gist  and  Crossley,  Jr 
*-*  (#  collected  each  taxon,  site  2/#  collected,  all  taxa, 
***  assumptions  of  density  estimation  method,  not  met 


,1973) 

site  2)  X  100 


3-7-834 
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Table  3-7-316  Relative  abundance  and:  population  density  estimates  for  ground 

dwelling  invertebrates  collected,  by  pitfall  traps  at  site  2, 
pinyon- juniper  (south  slope),  during  September  1975  for  RBOSP 


Taxon 

#  collected 

** 

Relat ive  abund  anc  e 

Density  (#/ M2) 

THYSAHURA 

5 

2.28 

COLLEMBOLA 

6 

2.74 

0.07 

ORTHOPTERA 

1 

0.46 

0.01 

HGMIPTERA 

9 

4.11 

0.13 

COIEOPTERA 

13 

5.94 

0.14 

DIPTE.RA 

23 

10.50  . 

0.31 

IIYl'JENOPTERA 

90 

41  .10 

1.29 

ARAHE  IDA 

72 

CO 

CO 

% 

CM 

K\ 

0.95 

*  catch-effort  regression  method  (Gist  and  Crossley,  Jr., 1973) 

-**  (#  collected  each  taxon,  site  2/#  collected,  all  taxa,  site  2)  X  100 

***  assumptions  of  density  estimation  method,  not  met 


3-7-835 


Table  3-7-317.  Results  of  litter  d-vac  invertebrate  sampling  at  site  2, 

piny  on— juniper  (south,  sloped  during  June,  1975.  fptb-Rj^QSJL 

•■^ “***^  *X* 


sample  #  of  invertebrates 
# in  sample 


adjusted  litter  dry  n  of  invertebrates 

_ weight  (fan)  per  Icilogram  litter. 


1  27 

0 

0.00 

A99.OO 

0.0 

1  28 

0 

0.00 

398.00 

0.0 

1  29 

1 

1  .00 

486.00 

2.1 

1  90 

1 

1  .00 

388.00 

2 . 6 

131 

1 

1  .00 

236.00 

4-2 

*  #  of  invertebrates  in  sample  X  Berlese  calibration  factor 


Table  3-7-318  Results  of  litter  d-vac  invertebrate  sampling  at  site  2, 

 pinyon- juniper  (south  slope),  during  June,  1973  for  RBOSP 


sample 

# 

K— 

#  of  invertebrates 
in  sample 

* 

adjusted 

# 

.  -'  VI  v. 

litter  dry 
weight  (gm) 

7f  of  invertebrates 
per  kilogram  litter 

127 

0 

0.00 

499.00 

0.0 

128 

0 

0.00 

398.00 

0.0 

129 

1 

1  .00  . 

486.00 

2.1 

130 

1 

1 .00 

388.00 

2. 6 

131 

♦ 

1 

1.00 

236.00 

4.2 

*  #  of  invertebrates  in  sample  X  Berlese  calibration  factor 


3-7-837 


I 


Table  3-7-319  Results  of  litter  d-vac  invertebrate  sampling  at  site  2, 

pinyon- juniper  (south,  slope),  during  September  1975  for  RLOSP 


Sample 

# 

#  of  invertebrates 
in  samole 

-x- 

Ad  jiistcd 

Jt. 

rr 

Litter  dry 
height  (gm) 

•//•  of  invertebrates 
per  kilogram  litter 

590 

14 

14.80 

576.00 

25.7 

591 

9 

9.51 

870.00 

10.9 

592 

55 

57 . 00 

582.00 

96.9 

595 

54 

55.94 

424.00 

84  . 8 

594 

15 

15.86 

957.00 

16.9 

-x-  #  of  invertebrates  in  sample  X  Berlese  calibration  factor 


3-7-838 


Table  3-7-  320..  Numbers  and  percentages  of  invertebrates  within  each  feeding  type 

taken  in  beating  samples  at  each  site  during 


September 

1975  for 

PJ30 

SP 

Feeding  tyne 

Site  1 

#  1o 

Site  2P 

#  '  '  % 

Site  2J 

A £ 

Site  5P 
#  * 

Site  3J 

JL  A. 

ir  A 

Herbivores 

142 

82. 1 

70 

76.1 

9 

56.3 

5 

18.5 

3 

9.7 

Flower  feeders 

3 

1 .7 

2 

2.2 

0 

0.0 

0 

0a0 

3 

9.7 

Fungus  feeders 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0,0 

0 

0.0 

Saprovores 

0 

0.0 

1 

1  .1 

0 

0.0 

0 

0.0 

16 

51.6 

Omnivores 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

Predators 

6 

3.5 

18 

19.6 

4 

25.0 

22 

81 .5 

8 

25.8 

Unknown 

22 

12.7 

1 

1 .1 

3 

18.8 

0 

0.0 

1 

3.2 

3-7-839 
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Table  ’3-7-321. 


ample 

4 


#  of 


Results  of  trap  a- vac  _ invertebrate 
(Atriplex  confertifolia) ,  at  site 

duHnsJune,  1975  for  RBOSP, _ 

- - - “ - - —  ~ 

invertebrates  adjusted  plant 

in  sample _ it _ diane  facrjjjy 


sampling  from  shad  scale 

2,  piny on- juniper  (south  slope), 


plant  #  of  invertebrates 

volume (M3)  per  cubic  meter 


36 

37 

38 

39 

40 


5 
9 
8 

6 

13 


5.00 

9.00 

8.00 

6.00 

13.00 


0,25 

0.0081 81 

611.2 

0.36 

0.024429 

568.4 

0.61 

0.11 8847 

67.3 

0.51 

0.069456 

86.4 

0.46 

0.050965 

255.1 

*  #  of  invertebrates  in  sample  X  d.-vac  and.  Berlese  calibration  factors 


/ 


A 

(  \ 


TatJe  3-7-322  Results  of  trap  d-vac  invertebrate  sampling  from  chad scale 

(Atriplex  confertif olia)  at  site  2,  piny on- juniper  (south  slope), 
during  July  1975  for  RBOSP 


Sample  ? 

# 

•x 

f  of  invertebrates  Adjusted, 
in  sample  # 

Plant  Plant 

Diameter (M)  Volume ( M3) 

■//  of  invertebrates 
per  cubic  metor 

228 

20 

20  0  00 

0.31 

0.068642 

291.4 

229 

19 

1  9  e  00 

0.25 

0.008580 

2214.4 

230 

8 

8.00 

0.33 

0.018817 

425.2 

231 

7 

7.00 

0.36 

0.023624 

296.3 

232 

6 

6.00 

0.33 

0.018817 

318.9 

GO 

I 

"0 

1 

CO 

-P- 

o 


-X- 


4 

if 


of  invertebrates  in  sample  X  d—va.c  and  Berlesc  ca.libra.tion  fa.ctors 


Table  3-7-  323.  Results  of  trap  d-vac  invertebrate  sampling  from  shadscale 

(Atriolcx  conf ertifolia)  at  site  2?  pinyon- juniper  (south  slope) , 
during  September  1975  for  RBOSP 


Sample 

.a 

ir 

‘A* 

it  of  invertebrates  Adjusted 
in  sample  # 

Plant 

Diameter (M) 

Plant  if 

Volume  (M3) 

of  invertebrates 
oer  cubic  meter 

A  07 

6 

14.36 

0.41 

0.035011 

409.7 

408 

7 

16.75 

0 . 20 

0.004380 

3824 . 1 

409 

4 

9.57 

0.41 

0.035041 

273.1 

410 

7 

16.75 

0.18 

0.002953 

5672.3 

411 

0 

0.00 

0.25 

0.008580 

0.0 

*  #  of 

invertebrates  in 

samel e  X  d-vac 
«*•  » 

aid  Berles 

e  calibration 

factors 

Table  3-7-324  Relative  abundance  and  population  density  estimates  for  ground 

dwelling  invertebrates  collected  by  pitfall  traps  at  site  3, 
piny on- juniper  (north  slope),  during  June,  1975  for  RBOSP 


taxon 

[J  J.iJ.j  Uii*"  f  J  uxj.  j,  jj 

#  collected 

-x-x- 

relative  abnndan.ce 

density  (#/M2) 

COLIiEMBOLA 

240 

62.02 

-X-X--X- 

COIBOPTERA 

39 

15.25 

-X--X--X- 

IDPIDOPTERA 

1 

0.26 

0.01 

HYKENOPTERA. 

39 

10.08 

-A“X"X" 

CHELOMETHIDA 

1 

0.26 

0,01 

SOLPUGIDA 

1 

0.26 

0.01 

ARAREIM 

16 

4.13 

0.57 

ACARI 

30 

7.75 

-X-X'-X- 

*  catch-effort  regression  method  (Gist  and  Crossley,  Jr., 1973) 

(#  collected  each  taxon,  site  3/#  collected  all  taxa,  site  3)  X  100 
assumptions  of  density  estimation  method  not  met 


3-7-843 


f 


r 


% 


* 

Table  3-7-325  Relative  abundance  and  population  density  estimates  for  ground 

dwelling  invertebrates  collected  by  pitfall  traps  at  site  3, 
piny on- juniper  (north  slope),  during  July  1975  for  RBOSP 


Taxon 

#  collected 

•X-X- 

Relative  abundan.ce 

Density  (#/M2) 

COIJEMBOLA 

400 

33.28 

.y.  A'-  -V. 

A  a 

ORTHO PTERA 

4 

0.33 

0.06 

PSOCOPTERA 

1 

0.08 

0.01 

COIEOPTERA 

71 

5.91 

7T  /V 

ItEPIDOPTEPvA 

2 

0.17 

0.02 

HYI-E1T  0  PTE  PlA 

91 

7.57 

x-x-x- 

ARAin'O  IDA 

32 

3. 66- 

X--X-X- 

PIIATjANGIM 

1 

0.03 

0.01 

ACARI 

600 

49.92 

5.14 

-X- 


*A*  'A* 


V*'  *A”  7“ 


catch-effort  regression  method  (Gist  and  Crossley,  Jr,, 1973) 

(//  collected  each  taxon,  site  3/#  collected  all  taxa,  site  3)  X  100 
assumptions  of  density  estimation  method  not  met 


Table  3-7-326  Relative  abundance  and  population  density  estimates  for  ground. 

dwelling  invertebrates  collected  by  pitfall  traps  at  site  3* 
pinyon- juniper  (north,  slope),  during  September  1975  for  R130SP 


Taxon 

#  collected 

V*  /V 

Relative  abundance 

Pens it y  (#/ M2) 

COLIEMBOIA 

12 

2.82 

ORl’HOMERA 

1 

0.24 

0.01 

COLEOPTSRA 

33 

7.76 

0.73 

LEPIBOPTERA 

1 

0.24 

0.01 

HXl'EHOPTEHA 

17 

4.00 

0.46 

AMEEIBA 

19 

4.47 

0.59 

PHAMLTGIBA 

1 

0.2/1* 

0.01 

ACARI 

340 

80 . 00 

12.83 

C-E  0  PI  II LOMORPHA 

1 

0.24 

0.01 

*  catch-effort  regression  method  (Crist  and  Crossley,  Jr.,  1973) 

(#  collected  each  taxon,  site  3/#  collected  all  taxa,  site  3)  X  100 
assumptions  of  density  estimation  method,  not  mot 


3-7-845 


Table  3-; 

7-327.  Results  of  litter  d-vac  invertebrate  sampling  at 
Tvinvon-nuniner  (north  slope),  during  June,  1975 

;  site  3, 
for  RBOSP 

sample 

#  of  invertebrates 

vr 

adjusted 

litter  dry 

77  of  invertebrates 

f 

in  sample 

# 

weight  (gm) 

per  kilogram  litter 

122 

10 

10.00 

638.00 

14.5 

123 

0 

0.00 

554.00 

0.0 

1  24 

0 

0.00 

421.00 

0.0 

125 

1 

1  .00 

326.00 

3.1 

126 

2 

2.00 

274.00 

7  o3 

-*  //•  of  invertebrates  in  sample  X  Berlese  calibration  factor 


3-7-846 


Table  3-7-328 


Results  of  litter  d-vac  Invertebrate  sampling  at  site  3, 
piny  on- juniper  (north  slope)  y  during  July  1975  fo  r  RBO.jP 


Sample  #  of  invertebrates 
•// in  sample 


Ad.  justed. 

4 

7  r _ _ 


Litter  dry  #  of  invertebrates 

Weight  (gm)  per  kilogram  litter 


258 

72 

259 

66 

260 

19 

261 

45 

262 

36 

72.00 

890.00 

80.9 

66.00 

900.00 

73.3 

19.00 

950.00 

20.4 

45.00 

910.00 

49.5 

36.00 

436.00 

82.6 

•x- 


Jj-  of  invertebrates  in  sample  X  Berlese  calibration  iactor 


3-7-847 


Table  3-7-329  Results  of  litter  d-vac  invertebrate  sampling  at  site  5, 

piny on- juniper  (north,  slope),  during  September  1975  for  R.T30SP 


Sample 

#■ 

ic  of  inverts br at  e  s 
in  sample 

-V- 

Adjusted 

# 

letter  dry 
Weight  (gm) 

#  o  f  in.  ve  r  t  e  br  at  e  □ 
per  kilogram  litter 

336 

92 

95.00 

987.00 

96.3 

557 

4 

4.15 

1069.00 

5.9 

558 

8 

8.26 

1041.00 

7.9 

559 

5 

5.10 

750.00 

4.2 

540 

87 

rp 

. 

U\ 

CO 

808.00 

111.2 

*  #  of  invertebrates  in  sample  X  Berlese  calibration  factor 


3-7-848 


/ 


Table  3-7-330.  Results  of  trap  6-vac  invertebrate  sampling  from  sagebrush 

(Artemisia  trid.entata) ,  at  site  3,  pinyon- juniper  (north  slope), 

during  June,  1975  for  RBOSP  . . — — — - — - — — - — 

, — - — — "* 


samel  e 
?/ 


#  of  invertebrates  adjusted  plant  plant  #  of  invertebrates 

in  sample  _ _ diameter  (M)  volume  (M3)  per  cubic_meoer_ 


49 

2 

4.00 

50 

8 

16.00 

51 

2 

4.00 

52 

2 

4.00 

53 

5 

10.00 

0.51 

0.069456 

57 . 6 

0.15 

0.001767 

9054  o 1 

0.23 

0.006371 

627.9 

0.23 

0.006371 

627.9 

0.28 

0.011494 

870  *0 

*  $  of  invertebrates  in  sample  X  d— vac  and.  Berlese_  calibration  factors 


3-7-849 


gjable  3-7-331  Results  of  tra.p  d -vac  invertebrate  sampling  from  sagebrush. 

(Artemesia.  tridenta.ta.)  at  site  3,  pinyon- juniper  (north  slope), 
during  July  1975  for  RBOSP 


Sample 
# ' 

#  of  invertebrates 
in  sample 

■X- 

Adjusted. 

ji 

,r 

Plant  Plant 

Diameter  (M)  Volume  (M3) 

-//  of  invertebrates 
per  cubic  meter 

248 

7 

7.00 

0.51 

0.068642 

102.0 

249 

2 

2.00 

0 .36 

0.023624 

84.7 

250 

1 

1  .00 

0.36 

0.023624 

42.3 

251 

3 

3.00 

0.31 

0.014836 

201.9 

252 

3 

3.00 

0.38 

0.028958 

103.6 

-x- 


•//  of  invertebrates  in.  sample  X  d-va.c  and  Berlose  caJ.ibra.tion  fa.ctors 
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Table  3-7-332.  Results  of  trap  d-vac  invertebrate  sampling  from  sagebrush 

(Artemesia  tridentata)  at  site  3,  pinyon- juniper  (north  slope), 
during  September  1975  for  RBOSP 


Samole 


318 

319 

320 
321 
322 


# 


of  invertebrates 
in  samel e 


1 

2 

•7 

11 
1  1 


-X-  - 

Adjusted  Plant  Plant  #  of  invertebrates 

#  P i amoter(M)  Volume  (M3)  rer  cubic  meter  .. 


69.00 

0.25 

0.008580 

8041.7 

138.00 

0*41 

0.035041 

3938.2 

207.00 

0.43 

0.042213 

4903.7 

759.00 

0.58 

0.104  239 

7277.9 

759.00 

0.33 

0.018817 

40336.8 

* 


-//  of  invertebrates  in  sample  X  d— vac  and.  Berlese  calibration  factor*-5 


6 


•X- 


00 

l 

^>J 

I 

CO 

cn 


Taole  3-7-333 


taxon 


Relative  abundance  and  population  densaty^estimates 

wwl  *****!£  •sarai  as1-*1-  _ - 

s a-0!. eorusn.  auj?.Ln.k  ovny**  1-M-^  — - - — 

-x-x- 

■min -hive  abundance  density  Q.'/j-lgl 


collected 


COMRHBOTA 

ORinO?5T3!Vi 

C0I30PT3RA. 

I^PIDOPb'JdA 


40?  6 


ii.. 


— x  .  *r>  r'T  r  •  ft 


ARA'TiOI’DA 

AC  A  III 


o 

23 

13 

248 

50 

121 


91 .40 
0U04 
0.43 
0.24 
4 . 07 
0.94 
2.2°' 


80  o  27 

VT'X'-X* 

0.31 

•  /  w  s  / 

V**  /*' 

•)  r  X*  ;£ 

0.90 


cJvtpb-crCfort  reunion  aathod  (Giot  an3  Croaoloy^Jr.  1Q0 

<*  (■?  coldootcd  ^  not  not 

***  nssunotioria  of  dens i  ^  c., 


V-/ 


-x- 

Tablc  3-7-334  Relative  abun.darj.ee  and  population  density  estimates  for  ground. 

dwelling  invertebrates  collected  by  pitfall  traps  at  site  4, 
sagebrush,  during  July  1975  for  RBOSP 


Taxon 

#  collected 

°A“  -A- 

Relative  abundance 

Density  (#/M2) 

THYSARURA 

2 

0.06 

0.03 

COLLI  JM30LA 

2653 

77.52 

27.38 

ORTKOPTERA 

18 

0.52 

0.58 

COLEOPTERA 

23 

0.67 

0.27 

IEPIDOPTERA 

6 

0.17 

0. 05 

HYMEN  0  'FLERA. 

504 

14.70 

1 6  „  82 

SOJjPUG-IPA 

3 

0.09  „ 

o.o/l 

ARAIJEIPA 

47 

1  .37 

0.72 

AOARl 

167 

4.07 

2 . 34 

GL0PHIL0M011HIA 

1 

0.05 

0,01 

catch-effort  regression  method  (Gist  and.  Grossley,  Jr., 1975) 
(#  collected  each  taxon,  site  4/#  collected  all  taxa,  site  4) 


X  100 


3-7-853 


A 


* 

Table  3-7-335  Relative  abundance  and.  population  density  estimates  for  ground 

dwelling  invertebrates  collected,  by  pitfall  traps  at  site  4, 
sagebrush,  during  September  1975  for  RBOSP 


Taxon 

#  collected 

Relative  abundan.ee 

7V  'X* 

Den 

sity  (#M 2) 

C0LISMB01A 

1 

0.24 

0.01 

0.21 

0.07 

ORTIiOPTERA 

54 

8.06 

COIDOPTERA 

15 

5.08 

U3PIDOPTEEA 

5 

1  .18 

HYIIGITOPl'ERA 

1 19 

28.20 

5 . 06 

SOLPUCr  IDA. 

r~r 

0.71 

ARAHEIDA 

45 

10.19 

2.44 

AOARI 

SO  5 

48 . 1 0 

10.70 

GEOPHILOI'IORPHA 

1 

0.24 

0. 01 

catch -effort 

regression  method  (C-i 

,st  and  Crossley,  Jr, 

,1973) 

X  100 

*-"•  (#  collected, 

assumptions  ( 

each  taxon,  site  4/# 
)f  density  estimation 

collected  all  taxa, 
method  not  met 

site  4) 

W8-Z-C 


Table  3-7-336.  Results  of  litter  d-vac  invertebrate  sampling  at  site  4, 


sagebrush,  during  June,  1975  for  R130SP 


sample 

# 

#  of  invertebrates 
in  sample 

Xj.  ,  ^  '  V  1  ^ 

"A* 

adjusted 

# 

litter  dry 
weight  (gm) 

if  of  invertebrates 
per  kilogram  litter 

87 

45 

45.00 

151 .00 

545.5 

88 

11 

11.00-  ’ 

215.00 

51  .2 

89 

128 

128.00 

175.00 

759.9 

90 

177 

177  o 00 

124.00 

1427.4 

157 

11 

11  .00 

514.00 

55.0 

*  #  of  invertebrates  in  sample  X  Berlese  calibration  factor 
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Table  3-7-336  Results  of  litter  d.-vac  invertebrate  sampling  at  site  4, 
_ _  .  .  "  sagebrush.,  during  June.  1975  for  R330SP 


-S* 

A 


sample 

# 

#  of  invertebrates 
in  sample 

adjusted 

# 

litter  dry 
weight  (gm) 

#  of  invertebrates 
per  kilogram  litter 

87 

45 

45.00 

151.00 

545.5 

88 

1 1 

11.00- 

215.00 

51 .2 

89 

128 

128.00 

173.00 

759.9 

90 

177 

177.00 

124.00 

1427.4 

1  57 

1  1 

11.00 

314.00 

55.0 

#  of  invertebrates  in  sample  X  Berlese  calibration  factor 


* 


3-7-856 


Tabic  3-7-338. 


175 
57  5 

577 

578 
575 


Henri ts  of  litter  <3 -vac  .invert c orate  oanrnlina  at  site  4, 
nayobrrab,  during  September  1975  for  RBOSJ? 


Samnle  ,/  of  'invert ebrs.t or 


17 


18 


* '  > 
I  r. 


7 


Ad justed 


55.00 
1  .50 
15.56 
1  r;  :-;t 

9 . 07 


litter  dry 


Vie  ir-'bt 


(f^). 


159.00 
162.00 
225.00 
215.00 
1 70 . 00 


o: 


f  in yor  t e t rat e g  in  sample  X  Her lese  calibration  j.acoor 


of  in vo r t o b r a t c n 
r or  1  c i 1 o ar am  lit" 


O 

i ; 


251 
8 .  0 
69 . 1 

72.4 

55.4 


3-7-857 


Table  3-7-339.  Results  of  trap  d-vac  invertebrate  sampling  from  sagebrush 

(Artemisia,  tridentata) ,  at  site  4,  sagebrush* 

 during  June*  1973  for  R13QSP  . 


samjple 

rr 

 .  ~  ^  ^  ^  T 

#  of  .invertebrates 

-X- 

ad.  justed. 

plant 

plant 

#  of  invertebrates 

in  sample 

# 

diameter (M)  volume (M3) 

per  cubic  meter 

11 

13 

17.00 

0.46 

0.050965 

555.6 

12 

7 

9.15 

0.43 

0.041650 

219.9 

13 

8 

10.46 

Oo43 

0.041650 

251.3 

14 

5 

6.54 

0.53 

0.077952 

83.9 

15 

8 

10.46 

0.38 

0  O028731 

564.1 

* 


#  of  invertebrates  in  sample  X  d-vac  and  Berlese  calibration  factors 


3-7-858 


Table  3-7-  340. 


He suite 
(Art  erne  s  ia 


of  tra  a  0  -  r/a  c  inv art  a  brat  e 

trid  onto  to.)  at  site  4,  sa.rcc  brush, 


sampling  from  sagebrush 


o  u 


r  i  r  v  J  u  1  y  197  5  f  o  r  ii  D  0  S  P 


Sample 


163 

164 
1  65 
1  66 
167 


inv  :rta  /rates 
in  samel  c 


C  J 

1 

n 

i 

7 

3 


An j note d 


8 . 00 
1  .00 
7 . 00 
7 . 00 
3 . 00 


.ant 


Diane  tor  (i'Q 


0.46 

0.36 


0 . 64 
0.23 
6 


Plant 


blur 


no  ( I T3 ) 


0.04997  I 
0.023624 
0.13  4 0  6 6 
0 . 006288 
0.023624 


o 


f  invert eb rat  a; 


;  w  j  i. 


u  nc  me 


160.1 

42.3 

32.2 

113.3 

127.0 


of  invar  be' 


?a‘ 


-1  'O  o  O  TV1  7~\  V 

!,  1  »  o  CJ-.xJ  O  ..1  ^ 


vo e  arc 


]  Dories e  calibration  factors 


m  % 


3-7-859 


Table  3-7-341 


Results  of  trap  d-vac  invertebrate  sapling  from  sagebrush 
(Artemesia  tridentata)  _at  srte_4,  oagebrrs.  , 
during  September  1975  tor 


SP 


Sample 


u 

rr 


370 

371 

372 

373 

374 


* 


JL 

IT 


0 


11 


of  invertebrates  Adjusted 


in  sample 


6 

1 

2 

4 

1 


L 

ir 


174.00 

29.00 

53.00 

116.00 

29.00 


Plant 
Diameter (M! 


0.51 

0.31 

0.71 

0.20 

0.25 


Plant 
Volume (M3) 


0 

0 


068642 

014856 


0.188195 

0.004380 

0.003580 


#  of  invertebra 
■o or  cub ic  met 


2534.9 
1952.1 

308.2 

26483.2 

3379.9 


,  ,  .  „  v  ri  vao  ar 4  Berlese  calibration  factors 

f  invertebrates  m  sample  a  d  vac  arm  rex 


-P  Cl) 


3-7-860 


Table  3-7-341 


Rel at  i  ve  aJ.3u.nd  anc  e  and 
d v oiling  invertebrates 
rn  ire  rl  b  rti  s  h ,  G  u.r  i  ng  J  un 


p  opu.1  at  ion  density  e  s  t  imat  e 
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Tabic  3-7-343 


Relative  abundan.ee  and  population  density  estimates  for  ground, 
dwelling  invertebrates  collected  by  pitfall  traps  at  site  5, 
mixed  brush,  during  July  1975  for  11B0SP 


\ 


Taxon 

#  collected. 

** 

Relative  abundance 

Pens  it y  C///M2) 

TIIYSANURA 

185 

26.24 

2.55 

COLIiBMBOIiA 

23 

5.97 

-X--X-X- 

ORTHO PTRRA 

15 

1  .84 
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Tablc  3-7-344  Relative  abundan.ce  and.  population  density  estimates  for  ground. 

dwelling  invertebrates  collected,  by  pitfall  traps  at  site  5, 
mixed,  brush.,  during  September  1975  for  RBOSP 


Taxon 

#  collected 

** 

Relative  abundance 

Density  (•#/ M2) 

THYSAl'TURA 

25 

11.11 

0.54 

COlliKMBOLA 

15 

5.78 

0.29 

ORTHOPTERA 

9 

4.00 

0.11 

COIEOPTERA 

18 

8.00 

0.52 

IEPIDOPTERA 

1 

0.44 

0.01 

im-KHOPMtA 

54 

15.11  * 

0 . 89 

C  IIBJjOI'IX’J  tiiida 

2 

0.89 

0.05 
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57 

25 .55 

2.40 

PIIALAl'TG-IDA 

1 

0.44 

0.01 

AGARI 

65 
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O  > % 

.v. 
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v» 


catch-effort  regression  method  (Gist  and.  Crossley,  Jr,,  1973) 

(■//■  collected,  each  taxon,  site  5 /#  collected,  all  taxa,  site  5)  X  100 
assumptions  of  density  estimation  method,  not  met 
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Table  3-7-345.  Results  of  litter  d.-vac  invertebrate  sampling  at  site  5, 
_ _ mixed  brush,  during  June,  1975  for  RBOSP _ 


sample 

it 

7  f 

if  of  invertebrates 
in  sample 

adjusted 

.. IL 
ir 

litter  dry 
weight  (gm) 

#  of  invertebrates 
per  kilogram  litter 

9 

76 

42 

42.00 

342.00 

122.8 

77 

11 

11.00 

423.00 

26. 0 

80 

9 

9.00 

254,00 

55,4 

1  55 

77 

77.00 

292.00 

265.7 

1  56 

60 

60.00 

522.00 

186.3 

*  #  of 

invertebrates  in  sample 

X  Berlese 

calibration  factor 
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Table  3-7-346  Results  of  litter  d-vac  invertebrate  sampling  at  site  5, 

mixed  brush.,  during  July  1975  for  RBOSP 


Sample 

# 

#  of  invertebrates 
in  sarrmle' 

-x- 

Ad justed 

# 

Litter  dry 
Weight  (gm) 

•//  of  invertebrates 
•per  kilogram  litter 

178 

27 

27  .00 

456.00 

59.2 

179 

27 

27.00 

525.00 

51  .4 

180 

124 

124.00 

545.00 

228.4 

101 

1 1 1 

111.00 

941.00 

118.0 

1  80 

76 

76.00 

1255.00 

60 . 6 

*  #  of  invertebrates  in  sample  X  Berlese  calibration  factor 


Table  3-7-347  Results  of  litter  d-vac  .invertebrate  sampling  at  site  5, 

mixed  brush,  during  September  1975  for  RBOSP 


Sample 

#' 

#  of  invertebrates 
in  sample 

-x- 

Ad lusted 

# 

Litter  dry 
Weight  (grn) 

#  of  invertebrates 
per  kilogram  litter 

365 

51 

51 .00 

103.00 

495.1 

366 

552 

352.00 

197.00 

1685.3 

5  67 

61 

61 .00 

192.00 

317.7 

360 

156 

136.00 

182.00 

857 . 1 

269 

50 

30.00 

356.00 

84 . 3 

-V. 


#  of  invertebrates  in  sample  X  Berlese  calibration  factor 
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Table  3-7-348. 


Results  of  trap  d.~vac  invertebrate  sampling  from  serviceberry 

/a  -> i  • v*i  pN  u  j —  rrt  j 


during  June, 

1975  for 

RB0SP 

* 

samel e 

//  of  invertebrates 

adjusted 

“X* 

plant 

plant  # 

of  invertebrates 

h 

ir 

in  samel e 

# 

diameter  (M) 

volume (M3) 

eer  cubic  meter 

54 

4 

4.00 

0,43 

0.041630 

96  0  1 

55 

4 

4.00 

0.51 

0.069456 

57.6 

56 

6 

6.00 

•  0.58 

0.102160 

58.7 

,  '57 

5 

5.00 

0.20 

0.004189 

1193.7 

58 

4 

4.00 

0.15 

0.001767 

2263.5 

*  #  of 

invertebrates  in  sample  X  d-vac  and.  Berlese  calibration 

factors 
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Table  3-7-349  Results  of  trap  d-vac  invertebrate  sampling  from  serviceberry 

(Amelanchier  ut aliens  is)  at  site  5A,  mixed  brush, 
during  July  1975  for  RBOSP 


-  -x- 

Samnle  #  of  invertebrates  Adjusted  Plant  Plant  #  of  invertebra. 

# in  sample # Diameter  (M)  Volume  (M3)  per  cubic  met 


175 

4 

4.00 

0.55 

0.018817 

212.6 

174 

0 

0.00 

0.41 

0.055041 

0.0 

175 

2 

2.00 

0.69 

0.169033 

11  .8 

176 

2 

2.00 

0.25 

0.006125 

326.6 

177 

5 

5.00 

0.45 

0.042215 

118.4 

*  If  of  invert c 
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in  sample  X  d-va.c 

and  Berios e 

calibration 

factors 
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Table  3-7-  350. 


Sample 

.a 

n 


308 

309 

310 

311 

312 


Results  of  trap  d.-vac  invertebrate  sampling  from  scrviccbcrry 
(Amelanchier  utahensis)  at  site  5A,  mixed  brush, 
during  September  1 979  for  RBOS'P 


//  of  invertebrates 
in  3  am  ole  


Ad  justed 

II 


Plant  Plant 

Diameter (N)  Volume  (M3) 


6 

1  2 . 00 

0.23 

o 

/I  .00 

C .  2.0 

16 

32.00 

0.61 

20 

40.00 

C .  3 1 

26 

52.00  • 

0.23 

0.006288 
0.011371 
0.1108/17 
0.01/1856 
0 . 00628)8 


•//  of  invertebrates 
per  cubic  meter 


1900.  /I 
351.8 
269.3 
2692.5 
8269.9 


•x- 


//  of  invertebrates  in  sample  X  d-vac  and  .Bcrlco 


e  calibration  factors 
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Table  3-7-351. 


Results  of  trap  d-vac  invertebrate  sampling  from  snowberry 
(Symrhoricarpos  oreophilus) ,  at  site  53,  mixed,  brush, 

during  June,  1975  tor  1U30S".? _ _ — _ - - - — - - — 

-  ■  ■  ■  — - — ■ 


samnle  #  of  invertebrates  adjusted  plant  plant  *  of  inv®rhh+hS 

samoie  if  ^  sampie _ # _ diameter (M)  volume  fH3)  per  cubic  meter_ 


66 

11 

11  .00 

67 

2 

2.00 

68 

9 

9.00 

69 

5 

5  oOO 

70 

2 

2.00 

0.51 

0.069456 

158.4 

0.15 

0.001767 

1131.8 

0.23 

0.006371 

1412.7 

0.23 

0.006371 

784.9 

0.28 

0.011494 

174.0 
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#  of  invertebrates  in  sample  X  d-vac 


and  Berlese  calibration  factors 
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Table  3-7-352  . 
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Table  3-7-  353.  Results  of  trap  d-vac  invertebrate  campling  from  snowberry 

(Sympboricarpos  oreophilus)  at  cite  533,  mixed  brush, 
d ur ing  I J c p t cm ber  1975  for  ", ill JOS P 


Sample 

# 

//  of  invertebrates 
in  sample 

x 

Adjusted. 

.a 

n 

Plant 

Diameter (M) 

Plant 
Volume (M3) 

-//  of  invertebrates 
per  cubic  meter 
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OO 

f.. 

33.00 
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H.  Domestic  Livestock 


1.  Objectives  -  Numbers  of  livestock  on  the  study  area  are  being  determined 
and  areas  of  concentration  are  being  estimated  on  a  seasonal  basis  to  help 
define  the  extent  and  type  of  grazing  pressure  exerted  by  domestic  herbivores. 

2.  Methods 

a.  Aerial  Censuses  -  Aerial  censuses  are  being  used  to  determine  the 
locations  of  domestic  livestock  within  the  area  of  investigation.  The  domestic 
livestock  censuses  are  conducted  bimonthly  in  conjunction  with  the  large  mammal 
aerial  censuses.  Since  the  censuses  are  conducted  concurrently,  the  data 
gathering  procedures  are  identical  to  those  described  for  the  large  mammal 
aerial  surveys.  When  livestock  are  sighted  during  the  aerial  censuses,  location 
and  number  of  individuals  are  recorded  into  cassette  tape  recorders. 

b.  Utilization  of  Existing  Information  -  Data  regarding  grazing  history 
and  tract  use  by  domestic  livestock  were  obtained  from  Bureau  of  Land  Manage¬ 
ment  (BLM)  cattle  allotment  records.  These  records  contain  information  on 
stocking  rates,  animal  numbers,  and  season  of  utilization  in  the  vicinity  of 
Tract  C-a. 

3.  Data  Summary 

.  .....  ■  -  *  •. 

a.  Aerial  Censuses  -  Domestic  livestock  censuses  were  conducted 
approximately  every  two  months  during  the  past  year  cormiencing  with  a  November 
8,  1974  aerial  survey.  On  that  day,  24  of  26  cattle  observed  on  the  tract  were 
the  northeast  corner  of  Tract  C-a  (section  34).  Various  sized  groups  of  cattle 
were  widely  distributed  over  the  study  area,  most  heavily  on  84  Mesa  and  south¬ 
east  of  the  tract  between  Ryan  Gulch  and  Black  Sulphur  Creek.  One  large  group 
was  observed  on  top  of  Cathedral  Bluffs  (Figure  3-7-75  ). 

By  December  30,  1974,  no  livestock  were  left  on  Cathedral  Bluffs.  Only  ten 
cattle  were  seen  on  Tract  C-a,  and  these  were  observed  near  the  southern 
boundary.  Small  groups  of  cattle  were  scattered  across  the  study  area  but 
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over  90%  were  observed  in  the  southeast  sector,  between  Stake  Springs  Draw  and 
Black  Sulphur  Creek  (Figure  3-7-76  ). 

On  March  4,  1975,  only  two  groups  of  cattle  were  observed  on  the  study  area. 
Four  were  seen  on  Little  Duck  Creek  at  the  extreme  northern  border  of  the  study 
area,  and  47  cattle  were  concentrated  on  Black  Sulphur  Creek  (Figure  3-7-  77). 

By  April  14,  1975,  the  group  on  Little  Duck  Creek  had  grown  to  26  head  and  41 
cattle  were  congregated  in  Ryan  Gulch  (Figure  3-7-77  ). 


On  June  26,  observers  noted  no  cattle  on  Tract  C-a.  A  few  small  groups  were 
seen  northwest  of  the  tract.  Cattle  were  heavily  distributed  on  84  Mesa  in 
the  northeast  sector  of  the  study  area,  and  were  also  observed  east  and  south¬ 
east  of  Tract  C-a.  Thirty-six  head  were  seen  on  top  of  Cathedral  Bluffs  near 
the  Clyde  Dillon  Monument  (Figure  3-7-  78). 


On  August  18,  most  animals  were  observed  to  have  moved  to  higher  elevations 
along  Cathedral  Bluffs  and  ridges  perpendicular  to  them.  Only  three  small 
groups  were  seen  that  were  not  in  the  western  1/3  of  the  study  a rf- a  (Figure 
3-7-  79). 


b.  Utilization  of  Existing  Information  -  Three  Bureau  of  Land  Management 
grazing  allotments  exist  in  the  vicinity  of  Tract  C-a.  .  They  are  described  cs 
follows  (G.  Peternel ,  Range  Conservationist,  Meeker  BLM  Office,  personal  commu¬ 
nication,  1975  allotments  shown  in  Figure  3-7-  80): 


b  Reaqle  Allotment  -  23,753  A  of  BLM  lands  and  2,190  A  of  private  lands 
for  a  total  of  25,943  A.  The  grazing  season  extends  from  May  3  to 
September  15,  The  BLM  has  recommended  a  stocking  rate  of  1,266  AUM's 
(Animal  Unit  Months)  for  this  period.  This  allows  20.5  A/AUM. 

Actual  use  of  the  allotment  in  1974  was  approximately  40%  higher 
than  the  recommended  rate.  The  permittee  grazed  cattle  in  the 
amount  of  1,773  AUM's  for  an  average  of  14.6  A/AUM. 
e  Square  S  Allotment  -  64,050  A  of  BLM  lands,  9,437  A  of  private  lands 
for  a  total  of  75,793  A.  The  grazing  season  is  from  May  5  through 
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November  25.  The  BLM  has  recommended  stocking  rate  of  3,330  AUM's 
or  22.7  A/AUM.  Last  year  (1974),  the  permittee  stocked  the  allotment 
at  less  than  60%  of  that  rate.  Only  1,957  AUM's  were  stocked  for 
a  use  ratio  of  38.7  A/AUM. 

e  Box  El  der  Allotment  -  26,071  A  of  BLM  land  2,210  A  of  D.O.W.  lands, 
and  1,970  A  of  private  lands  result  in  a  total  allotment  of  30,251 
A.  The  grazing  season  is  from  June  23  through  October  8.  The  BLM 
has  recommended  a  stocking  rate  of  1,400  AUM's  for  a  ratio  of 
21.6  A/AUM.  The  permittee  stocked  the  allotment  at  a  rate  approxi¬ 
mately  24%  higher  than  the  recommended  rate;  actual  use  was  1,733 
AUM's  or  a  ratio  of  17.5  A/AUM. 


4.  Discussion  -  Cattle  distribution  and  dispersal  were  dictated  mainly 
by  herding,  but  elevational  and  seasonal  changes  on  the  range  are  also  impoi 
tant  considerations.  The  cattle  moved  to  higher  elevational  ranges  in  the 
spring  as  the  snowpack  receded  and  vegetation  became  green.  In  the  fall,  in¬ 
clement  weather  conditions  forced  the  cattle  to  return  to  lower  elevation 
ran gel  anus . 

Two  of  the  three  BLM  grazing  allotments  in  the  study  area  were  stocked  last 
year  at  rates  exceeding  those  recommended  by  the  agency.  The  Reagle  Allotment 
was  overstocked  by  40%  (50  AUM's  over).  The  recommended  stocking  rate  for  the 
Box  Elder  All  otment  was  exceeded  by  24%  (333  AUM's  over).-  The  Square  S 
Allotment  was  stocked  at  only  60%  of  the  recommended  rate,  1,373  AUM's  less 
than  the  amount  specified  in  the  permit. 
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Figure  3-7-77 
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7.5  THREATENED  AND  ENDANGERED  SPECIES 
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A  Objectives  -  Federal  and  state  wildlife  agencies  and  the  Smithsonian 
Institution  have  compiled  lists  of  plant  and  animal  species  which  are  threat¬ 
ened."  "rare,"  or  "endangered."  In  determining  the  status  of  a  species,  the 
entire  range  of  that  species  is  considered.  Confusion  still  exists  regarding 
what  constitutes  a  "threatened,"  "rare,'  or  "endangered"  species.  An 
"endangered"  species  is  in  danger  of  extinction  throughout  all,  or  a  signifi-’ 
cant  portion  of,  its  range;  a  "threatened"  species  is  likely  to  become 
endangered  within  the  foreseeable  future  throughout  all,  or  a  significant 
portion  of  its  range;  a  "rare"  species  exists  as  a  small  population  within 
its  range  (United  States  Department  of  the  Interior,  1973). 

;  if  any  of  these  species  are  present  in  the  study  area  they  will  be  identified 
and  their  location  and  reliance  on  local  habitats  determined. 


B.  Methods  • 

1.  General  Investigations  -  Throughout  earlier  sections  of  this  and 
previous  reports,  specific  quantitative  .and  qualitative  sampling  techniques 

have  been  described  which  are  to  be  performed  within  all  major  vegetation 
associations  in  the  vicinity  of  Tract  C-a  to  inventory  and  enumerate  the  species 
of  plants  and  animals  present.  Cumulatively,  these  techniques  should  ascertain 
the  presence  of  threatened,  rare,  or  endangered  species.  Once  discovered  * 
special  efforts  may  be  directed  at  determining  the  distribution  and  habitat 
utilization  of  the  species  on  and  near  Tract  C-a.  The  greater  sandhill 
crane,  endangered  as  a  nesting  species  in  the  s cate  of  Colorado,  has  been 
observed  on  84  Mesa  north  of  Tract  C-a  and  has  therefore  been  subjected  to 

this  closer  scrutiny. 

2.  Greater  Sandhill  Crane  Surveys  -  Between  April  17-30,  1975,  up 
to  30  greater  sandhill  cranes  (Grus  canadensis  tabida)  were  observed  dis¬ 
playing  and  foraging  on  84  Mesa  northeast  of  oil  shale  Tract  C-a.  The  use 

€ 
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of  84  Mesa  and  contiguous  areas  by  greater  sandhill  cranes  had  not  been 
reported  prior  to  these  April  investigations.  Greater  sandhill  cranes 
nesting  in  northwestern  Colorado  concentrate  their  spring  staging  activities 
near  Hayden  and  disperse  to  nesting  areas  approximately  40.2  km  (25  mi)  away.  It 
was  considered  that  the  greater  sandhill  cranes  were  utilizing  84  Mesa  for 
staging  and  might  nest  in  suitable  areas  near  there,  or  continue  north  to 
Idaho,  Wyoming,  or  Montana.  The  population  of  greater  sandhill  cranes  that 
nests  within  Colorado  has  been  designated  as  "endangered"  by  the  Colorado 
Division  of  Wildlife/Colorado  Wildlife  Commission,  1973.  This  designation  does 
not  apply  to  populations  stopping  temporarily  within  Colorado  during  migration 
periods.  A  survey  was  conducted  during  dune,  1975,  to  determine  if  greater 
sandhill  cranes  nest  in  portions  of  the  Piceance  Basin.  A  survey  during 
September  and  October,  1975,  was  conducted  to  determine  whether  greater 
sandhill  cranes  utilized  84  Mesa  and  environs  during  their  fall  southward 

migration. 

a.  Soring  Surveys  -  The  spring  aerial  and  ground  surveys 
were  conducted  in  Rio  Blanco  County  and  consisted  of  the  following 
areas:  (1)  84  Mesa  and  the  adjacent  Duck  Creek  valley,  (2)  Piceance 
Creek  valley  from  Rio  Blanco  to  the  White  River;  (3)  Douglas  Creek  valley 
from  the  confluence  of  its  two  main  forks  to  ihe  White  River,  and  (4)  the 
White  River  valley  from  g 6 . 1  km  (10  mi)  east  of  Rio  Blanco  Lake  to  16.1  km 
(10  mi)  west  of  Douglas  Creek.  (Figure  3-7-81). 

An  initial  aerial  survey  was  conducted  on  June'  6,  1975,  to  systematically 
map  potential  greater  sandhill  crane  nesting  areas;  these  potential  areas 
were  more  closely  scrutinized  from  the  ground.  Transects  spaced  at  1-6  km(lnn) 
intervals  were  flown  at  an  indicated  air  speed  of  145-161  km  per  hour  (90-100 
mph)  and  at  an  altitude  of  61-76  m  (200-250  ft)  above  ground  level.  The  areas 

traversed  by  air  are  shown  in  Figure  3-7-81). 

Following  the  initial  aerial  survey,  a  thorough  ground  survey  of  84  Mesa 
and  the  adjacent  Duck  Creek  drainage  was  conducted  between  June  11-16.  All 


locations  of  greater  sandhill  cranes  sighted  in  earlier  work  were  checked. 

Since  free  water  is  essential  to  cranes  for  nesting  habitat  (Walkinshaw, 

1965),  valleys  were- explored  for  water  at  1.61  km  (1  mi)  intervals  or  whenever 
rough-winged  swallows,  which  are  common  near  water,  were  observed  foraging 
above  the  valleys.  When  water  was  present,  the  length  of  the  drainage 
was  examined  for  cranes  and/or  their  footprints. 

The  ground  survey  of  the  remaining  potential  nesting  habitats  was  completed 
between  June  26  and  July  4.  The  vehicle  was  stopped  approximately  every  .48  km 
(0.3  mi),  and  the  area  was  thoroughly  scanned  with  7  x  35  binoculars  and/or 
a  spotting  scope.  Areas  that  were  inaccessible  by  truck  or  that  afforded 
particularly  good  crane  habitat  were  traversed  on  foot.  Littlefield  and 
Ryder  (1968)  described  good  greater  sandhill  crane  breeding  habitats  as 
tracts  having  minimal  disturbances,  a  feeding  meadow,  nesting  cover,  and 
nearby  water.  These  criteria  were  used  in  designating  greater  sandhill 
crane  breeding  habitat  in  this  study. 

On  June  30  at  0640,  a  final  aerial  survey  was  conducted  to  reexamine 
potential  nesting  sites  for  greater  sandhill  cranes  and  to  determine  where 
further  ground  survey  efforts  should  be  concentrated.  -  Indicated  air  speed 
ranged  from  129-145  km  per  hour  (80-90  mph)  at  an  altitude  of  46-53  km  (150- 
175  ft)  above  ground.  Air  and  light  conditions  were  excellent,  providing  for 
good  visibility.  The  portion  of  the  White  River  within  the  study  area  was 
flown  three  times  because  it  contianed  the  best  potential  nesting  habitat. 
Douglas  Creek  was  flown  twice  and  Piceance  Creek  once.  The  confluences  of  the 
major  tributaries  to  the  above  stream  courses  were  also  recanvassed  for 
location  of  possible  nesting  sites. 

During  the  two  ground  surveys,  residents  of  the  study  area  were  interviewed 
to  determine  whether  they  had  observed  cranes  in  the  area.  The  interviewees 
were  asked  if  they  had  seen  any  large  birds  in  the  area  and,  if  so,  to  describe 
the  birds.  It  was  determined  by  inquiry  whether  the  residents  were  possibly 
confusing  greater  sandhill  cranes  with  great  blue  herons, 


the  only  other  bird  in  the  study  area  of  comparable  general  appearance. 
Residents  who  were  not  initially  familiar  with  the  greater  sandhill  crane  or 

did  not  describe  it  properly  were  shown  several  photographs  of  the  bird 
to  determine  if  they  then  recognized  it.  Residents  that  were  familiar  with 
greater  sandhill  cranes  were  also  shown  pictures. 

b.  Fall  Surveys  -  The  fall  survey  area,  located  on  84  Mesa 
(Figure  3-7-81),  was  restricted  to  those  portions  of  the  mesa  dominated 
by  big  sagebrush.  The  topography  of  this  xeric  mesa  varies  from 

flat  to  slightly  rolling. 

The  area  was  ground-surveyed  four  times.  The  initial  survey,  on  horseback, 
commenced  September  4,  1975.  The  remaining  surveys  occurred  September  13-14, 
1975,  on  horseback  and  foot;  September  19-20,  1975,  on  foot;  and  September  30, 
1975,  on  horseback  and  vehicle.  Transects  were  spaced  at  intervals  that 
would  insure  complete  coverage  of  the  area.  The  transect  interval  was 

in  +ho  a  rop  whovo  nv'Qa+ar  CPnrlhill  rranPC  W  PVP  nhpPrVpH  HllV'ifin 

April,  1975.  The  areas  covered  during  the  fc-ur  surveys  are  represented 
Figure  3-7-81).  The  area  was  thoroughly  scanned  with  7  x  35  binoculars 
and/or  a  20x  spotting  scope. 

On  October  8,  1975,  a  flock  of  greater  sandhill  cranes  was  observed  by 
ECI  personnel  near  the  confluence  of  Piceance  Creek  and  Ryan  Gulch. 

Following  that  observation,  a  thorough  ground  survey  of  84  Mesa  and  Piceance 
Creek  by  vehicle  was  conducted.  Residents  were  interviewed  to  determine 
whether  they  had  observed  any  cranes  in  the  area.  An  aerial  survey  was 
conducted  on  October  9,  1975,  and  covered  the  following  areas:  (l)Piceance 
Creek  valley  from  Rio  Blanco  to  the  White  River;  (2)  Tract  C-a;  (3)  84 
Mesa  and  nearby  gulches;  and  (4)  Yellow  Creek  to  the  White  River.  The  survey 
was  flown  at  an  altitude  of  approximately  46  m  (150  ft)  above  ground  level  and 
at  an  indicated  air  speed  of  121-129  km  per  hour  (75-80  mph).  An 

additional  aerial  survey  was  conducted  on  October  22,  1975,  and 
covered  the  same  areas  of  the  October  9,  1975  survey.  This  survey  was  flown 
at  an  altitude  of  approximately  61  m  (200  ft)  above  ground  level  because 
of  turbulence. 
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On  November  4,  1975,  ECI  was  notified  that  two  flocks  of  greater  sandhill 
cranes  were  observed  on  84  Mesa  on  October  25,  1975.  Following  that  obser¬ 
vation,  a  ground  survey  of  84  Mesa,  Duck  Creek,  and  Yellow  Creek  was  conducted 
November  4  and  5,  1975,  by  Limnetics'  biologists.  During  the  regular  mule 
deer  and  raptor  census  flight  of  November  6,  1975,  time  was  taken  to  survey 
84  Mesa  and  environs  for  greater  sandhill  cranes. 

C.  Data  Summary 

1.  General  Investigations  -  One  plant  species,  an  endangered  milk- 
vetch  (Astragalus  lutosus,  Smithsonian  Institution,  1975),  and  two  animal 
species,  the  endangered  peregrine  falcon  (Falco  peregrinus  an a turn) 

(United  States  Department  of  the  Interior,  1974)  and  the  endangered,  if 
nesting  in  Colorado,  greater  sandhill  crane  (Grus  canadensi s  tabidaj  (Colo¬ 
rado  Wildlife  Commission,  1973),  have  been  observed  in  the  study  area  to  date.  0 

The  prairie  falcon,  which  was  listed  as  threatened  by  the  United  States 
Department  of  the  Interior  (1974)  but  has  recently  been  dropped  from  the  list 
(United  States  Department  of  the  Interior,  1975),  is  included  here  because 
of  its  status  during  the  reporting  year.  Locations  of  all  sightings  of  these 
species  are  presented  in  Figure  3-7-82. . 

During  the  reporting  year  1975,  two  specimens  of  the  rare  milkvetch  were  found 
growing  on  shale  outcroppings  on  Cathedral  Bluffs  and  Dead  Horse  Ridge.  Two 
of  the  four  peregrine  falcons  observed  were  on  Tract  C-a.  One  peregrine  falcon 

was  observed  in  Swizer  Gulch  in  April  1975;  one  on  Wolf  Ridge  In  June,  1975;  one 
on  Airplane  Ridge  in  July,  1975;  and  one  in  Corral  Gulch  drainage  in  August, 

1975  (Figure  3-7-82).  Seven  observations  of  adult  prairie  falcons  occurred  on 
the  study  area:  one  at  the  confluence  of  Corral  Gulch  and  Stake  Springs  Draw 
during  December,  1974;  one  on  Wolf  Ridge  in  May,  1975;  two  on  Cathedral  Bluffs 
in  June,  1975;  one  on  Tract  C-a  in  Corral  Gulch  in  June,  1975;  and  two  in  Stake 

Springs  Draw  in  July,  1975. 
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Because  of  their  high  mobility,  it  is  not  feasible  to  say  exactly  how  many 
different  individual  peregrine  or  prairie  falcons  were  observed.  Also, 
the  high  mobility  of  these  species  and  the  low  number  of  observations 
preclude  the  designation  of  habitat  preference  for  either  species  in 
the  study  area. 

Nests  were  not  observed  for  either  species  during  regular  raptor  surveys  in 
the  study  area. 

2.  Greater  Sandhill  Crane  Surveys 

a.  Spring  Surveys  -  No  greater  sandhill  cranes  were  observed 
in  any  of  the  areas  examined  by  air  or  on  the  ground  during  the  spring 
surveys.  The  White  River  valley,  with  its  willow  swamps  and  nearby  grainfields, 
provided  the  best  potential  breeding  habitat,  iwo  other  potentially 
appropriate  nesting  areas  were  located  on  Duck  Creek  and  Big  Duck  Cnees. 

Both  areas  provide  year-round  water.  Cottonwoods  are  located  at  the 
#  potentially  suitable  breeding  site  near  Big  Duck  Creek  while  dense  aquaoic 

vegetation  and  insects  are  prevalent  at  the  site  on  Duck  Creek.  After  c.r 
and  ground  survey,  many  of  the  smaller  creeks  were  ruled  out  as  providing 
suitable  nesting  sites  because  they  did  not  meet  one  or  more  of  the  require¬ 
ments  for  suitable  nesting  sites  as  itemized  in  the  methods  section. 

Conversations  with  area  residents  provided  no  evidence  that  greater  sanchil I 
cranes  are  nesting  in  the  vicinity  of  84  Mesa  or  elsewhere  in  the  Piceance 
Basin.  However,  -an  employee  of  Ecology  Consultants,  Inc.  reported 
observing  a  single  greater  sandhill  crane  flying  near  the  junction  of  Piceance 
Road  and  the  White  River  on  June  26,  1975.  Many  residents  described  the 
great  blue  heron  as  a  recurring  visitor  in  their  locality  and  did  not 
recognize  the  photographs  shown  to  them  of  greater  sandhill  cranes.  Se/eral 
residents  reported  that  although  they  were  familiar  with  the  greater  sand¬ 
hill  crane,  they  had  not  observed  any  in  the  vicinity.  Some  residents  along 
the.  White  River  described  seeing  several  too  many  cranes  land  in  their  field 
or  along  the  river  during  past  migration  periods,  but  these  birds  never 
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remained  for  extended  periods.  One  rancher  on  Piceance  Creek  reported  that 
several  cranes  foraged  along  the  creek  during  the  high  winds  and  rainy 
period  of  April,  1975.  It  appears  that  cranes  have  visited  the  White  River 
and  Piceance  Creek  in  past  years,  but  no  resident  knows  of  any  having  actually 
nested  in  the  survey  area. 


b.  Fall  Surveys  -  Greater  sandhill  cranes  were  not  observed 
during  the  scheduled  fall  ground  surveys.  On  October  8,  1975,  a  flock 
consisting  of  13  adult  and  seven  juvenile  cranes  was  observed  flying  -8  km 
(.5  mi)  east  of  the  confluence  of  Ryan  Gulch  and  Piceance  Creek.  Conversations 
with  local  ranchers  and  Tract  C-b  personnel  revealed  that  a  flock  of  19-20 
greater  sandhill  cranes  was  observed  on  the  Wei dland  Ranch  on  Piceance 
Creek  several  days  prior  to  ECI's  October  8th  observation.  The  cranes 
observed  by  C-b  personnel  and  local  ranchers  may  have  been  the  same  flock 
which  ECI  personnel  observed  foraging  along  Piceance  Creek.  All  observa¬ 
tions  occurred  in  the  same  general  area  within  a  few  days  of  each  other,  and 

ap(j(  Oa  iiiictLCljy  uu  0  nuiTlDcr  b  ui  usance  wa  c  Ouoci  vcu  uy  pcrbuimc  i 

local  ranchers,  and  Tract  C-b  personnel. 
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The  aerial  survey  on  October  9,  1975,  revealed  one  grea'ter  sandhill  crane 
standing  in  the  Piceance  Creek  bottom  approximately  6.8  km  (4.25  mi)  north  of 
the  confluence  of  Piceance  Creek  and  Ryan  Gulch. 

The  aerial  survey  on  October  22,  1975,  was  scheduled  to  coincide  with  the 
peak  of  migration  (V.  Salt,  Bureau  of  Sport  Fisheries  and  Wildlife,  personal 
communication,  1975).  Greater  sandhill  cranes  were  not  observed  during  this 
survey.  Solitary  cranes,  if  present,  were  not  detectable  because  turbulence 
and  high  velocity  winds  prohibited  flying  at  a  low  altitude.  On  October  25. 
1975,  two  flocks  of  greater  sandhill  cranes  were  observed  on  84  Mesa  by 
Dr.  Alan  Olson,  the  archaeological  contactor  for  Rio  Blanco  Oil  Shale 
Project.  The  flocks,  consisting  of  five  and  six  greater  sandhill  cranes, 
were  observed  approximately  1-6  km  (1  mi)  northwest  of  84  Ranch.  However, 
during  the  surveys  conducted  by  Limnetics  personnel  on  November  4-6,  no 
sandhill  cranes  were  observed. 
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D.  Discussion 


1.  General  investigations  -  Habitats  of  rare  plants  are  often 
geologically  young  or  unstable:  i.e.,  talus  slopes,  mountain  tops,  rock 
cliffs,  or  shale  barrens  (Smithsonian  Institution,  1975).  The  endangered 
mil kvetch,  Astragalus  lutosus,  is  known  only  to  occur  on  dry  calcareous 
shales  at  lower  elevations  in  the  drainages  of  the  White  River,  Rio  Blanco 
County,  Colorado,  and  adjacent  areas  of  Utah. 

The  Piceance  Creek  region,  according  to  Bunneby  (cited  in  Munz,  1949), 

"is  one  of  the  two  known  locations  of  the  very  rare  Astragal  us  lutosus  .  . 

(The  region  is)  part  of  the  great  Green  River  shale  deposits,  so  rich  in 
endemics  to  the  west."  Both  specimens  of  the  rare  mil kvetch  were  found 
growing  on  shale  outcroppings. 

There  are  three  subspecies  of  the  peregrine  falcon  in  North  America: 

Falco  peregrinus  anatum,  Falco  peregrinus  tundrius,  and  Fal  co  peregrinus 

0  paelei .  Both  Falco  peregrinus  anatum  and  Falco  peregrinus  tundrius  are 

endangered.  Breeding  populations  of  the  endangered  Falco  peregrinus  ana l.uoi 
have  declined  in  the  Rocky  Mountain  region  of  their  range  during  the  last 
twenty  years.  During  1974,  five  Falco  _pere_3rinu_s_  anatum  pairs  in  Colorado 
were  successful  in  producing  fledglings.  Only  three  nesting  pairs  were 
successful  in  1975  (G.  Craig,  Colorado  Division  of  Wildlife,  personal 
communication,  1975).  Four  peregrine  falcons  were  observed  on  the  study 
area  during  the  reporting  year  of  1974-75;  two  of  the  'four  sightings  wet e 
on  Tract  C-a.  It  'is  impossible  to  determine  how  many  individuals  (from 
one  to  four)  the  four  sightings  represent  because  of  their  high  mobility. 
However,  the  sightings,  in  all  probability,  were  the  Falco  peregrinus^  anatum 
subspecies  since  the  observations  occurred  prior  to  the  fall  migration  of 
the  Falco  peregrinus  tundrius  subspecies.  The  first  migrating  'tundra 
falcons  reach  north-central  United  States  in  early  September  (Enderson,  1965). 
Peregrine  falcon  sightings  on  Tract  C-a  occurred  during  the  spring  and 
summer,  1975. 

&  - 
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The  status  of  the  peregrine  falcon(s)  observed  in  the  study  area  is  unknown. 

The  falcon(s)  could  have  been  either  (a)  solitary  adult(s)  hunting, 

(b)  one  of  a  pair  nesting  in  the  area,  or  (c)  an  immature.  A  basic 
component  of  the  peregrine  falcon's  habitat  is  a  cliff.  Peregrine 
falcons  are  restrictive  in  the  selection  of  their  eyrie  sites  (Snow,  1972). 
Preferred  cliffs  are  usually  high,  in  close  proximity  to  water,  and  favor  a  north 
east  directional  orientation.  The  mean  height  of  peregrine  falcon  nests  in 
Utah  was  54.3  m  (178  ft)  (Porter  and  White,  19731  In  Colorado,  all  of  the 
fifteen  nests  visited  were  on  cliffs  more  than  70  m  (210  ft)  high  (Enderson. 
1965).  Most  peregrine  falcon  eyries  in  Utah  'were  found  on  east  and  north 
facing  cliffs  and  were  predominently  on  open  ledges  under  a  cliff  overhang 

(Porter  and  White,  1973). 

Peregrine  falcons  often  nest  in  the  vicinity  of  rivers  (Enderson.  1965). 

All  of  the  40  suspected  eyries  in  Utah  were  in  close  proximity  to  water, 
i.e.,  rivers,  marshes,  lakes,  and  streams  (Porter  and  White,  1973).  Bend 
(1946,  cited  in  Porter  and  White,  1973)  reoorted  that  peregrine  falcons  in 
the  western  United  States  seldom  nested  more  than  0.8  km  (0.5  mi)  from  water 
in  which  to  bathe.  Furthermore,  peregrine  falcons  are  restrictive  in  their 
food  habits;  "water-type"  birds  are  general ly- the  preferred  prey  although 
the  prergrine  falcon  does  utilize  other  avian  species  for  food.  Of  the 
available  cliffs  in  the  area,  Cathedral  Bluffs  meets  one  nesting  require¬ 
ment,  preferred  directional  facing  of  the  cliff.  However,  an  available 
source  of  water  and  food  in  close  proximity  to  Cathedral  Bluffs  and  cliff 
height  appear  to  be  the  limiting  factors  in  the  nesting  potential  of  the 

area . 

Gerald  Craig  of  the  Col orado  Division  of  Wildlife  supported  the  conclusion 
that  the  study  area  does  not  contain  prime  nesting  habitat  for  the  peregrine 
falcon.  Thus,  the  peregrine  falcon(s)  observed  were  probably  utilizing  the 
study  area  and  environs  for  hunting  purposes  only.  A  potential  peregrine 
falcon  eyrie  exists  approximately  32  km  (20  mi)  southeast  of  the  study  area 
and  according  to  Mr.  Craig,  peregrine  falcons  could  be  hunting  as  far  as  32  km 
(20  mi)  away  from  the  eyrie. 


Prairie  falcon  populations  in  Colorado  through  1965  were  reported  as  stable 
(Enderson,  1969,  cited  in  Garrett  and  Mitchell,  1973).  During  1974, 
approximately  89  prairie  falcon  pairs  reproduced  successfully  in  Colorado 
(G.  Craig,  Colorado  Division  of  Wildlife,  personal  communication,  1975). 

There  were  seven  observations  of  the  threatened  prairie  falcon  on  the  study 
area  during  the  reporting  year,  1974-1975.  Again,  as  with  the  peregrine 
falcon,  the  exact  number  of  individuals  that  these  sightings  represent  is 
impossible  to  determine  because  of  the  falcons'  mobility. 

The  use  of  the  study  area  for  nesting  or  foraging  is  presently  unknown.  Al¬ 
though  this  area  contains  better  nesting  sites  for  the  prairie  falcon  than 
for  the  peregrine  falcon,  the  nesting  prairie  falcon  population  in  the 
Piceance  Basin  is  small  (G.  Craig,  Colorado  Division  of  Wildlife,  personal 
communication,  1975).  The  prairie  falcon  uses  a  wide  variety  of  nesting 
sites;  potholes,  rock  crevices,  trees,  nests  of  other  species  of  raptors,  and 
open  cliff  ledges.  Documented  mean  heights  of  prairie  falcon  eyries  are 
recorded  by  Porter  and  White  (1973)  in  Utah  [20  m  (64  ft)],  by  Enderson 
(1954)  in  Colorado  and  Wyoming  [11.1  m  (34.7  ft)],  and  by  Leedy  (1972, 
cited  in  Porter  and  White  in  Montana,  1973)  [24.4  m  (80  ft)].  The  prairie 
falcon  exhibits  a  preference  for  south- and  west- facing  slopes  (Enderson, 

1964;  Porter  and  White,  1973).  Of  the  available  cliffs  in  the  area. 

Cathedral  Bluffs  offer  the  best  eyrie  sites  because  of  directional  facing 
and  cliff  height.  Observation  of  a  pair  of  prairie  falcons  on  Cathedral 
Bluffs  in  June,  1975,  further  supports  the  possibility  of  an  active  eyrie 
in  this  region  of  'the  study  area. 

The  prairie  falcon  shows  less  selectivity  in  choice  of  food  for  its 
young  than  does  the  peregrine.  The  prairie  falcon  feeds  on  small  mammals, 
reptiles  ,  and  ground- dwel 1 ing  and  passerine  birds,  all  of  which  abound  in 
the  study  area. 


The  range  of  nesting  dates  in  Utah  County,  Utah  was  April  18  -  June  15 
(data  from  Bee  and  Hutchings,  1972,  cited  in  Porter  and  White,  1973). 

Porter  and  Poorman  (unpublished  notes,  cited  in  Porter  and  White.  1973)  re¬ 
ported  data  of  young  prairie  falcons  capable  of  flight  by  June  10.  If  the 
pair  of  prairie  falcons  were  nesting  in  Cathedral  Bluffs,  they  were  observed 
near  the  probable  end  of  their  nesting  season. 

Observations  of  prairie  falcons  could  be  either  non-breeding  individual (s) 
hunting  in  the  area  or  member(s)  of  a  possible  nesting  pair  from  Cathedral 
Bluffs  foraging  after  the  nesting  season. 

2.  Greater  Sandhill  Crane  Surveys 

a.  Sprinu  Surveys  -  It  is  not  known  if  the  cranes  observed 

staging  on  84  Mesa  during  April,  1975,  are  Colorado  nesters.  The  results  of 

the  spring  aerial  and  ground  reconnaissance  combined  with  personal  interview 
data  provided  no  evidence  that  greater  sandhill  cranes  nest  in  the  areas  in 

and  around  84  Mesa.  But,  according  to  Blake  (1974),  when  the  young  are  a 

couple  of  days  old, the  adult  birds  lead  them  to  higher  ground  or  into  the 
sagebrush  to  feed.  Thus,  the  second  portion  of  the  gro-und  survey  may  have 
occurred  when  adults  had  already  led  their  young  to  feeding  areas  away 
from  the  water.  Aerial  and  vehicle  search  for  cranes  may  miss  birds  during 
the  incubation  period,  due  to  the  wariness  of  the  birds  and.,  their  ability 
to  blend  with  the  surrounding  environment  (W.  Graul ,  personal  communication 
1975).  Therefore,  it  is  possible  that  the  greater  sandhill  cranes  observed 
staging  in  April,  1975  are  Colorado  nesters  even  though  they  were  not 
detected  during  the  study.  They  may  be  a  local  Rocky  Mountain  breeding 
flock  that  has  gone  unnoticed  over  the  past  years,  or,  because  pioneering 
local  birds  seem  to  be  moving  into  habitats  which  were  historically  occupied 
(Blake,  1974),  a  recent  population  may  possibly  have  reinhabited  the  area. 
Reports  from  several  residents  on  the  White  River  and  Piceance  Creek 
concerning  occasional  sightings  of  cranes  during  past  migration  periods  also 
suggest  that  the  flock  could  have  been  a  transient  group  foraging  on  84 
Mesa.  It  is  undetermined  if  the  observed  greater  sandhill  cranes  use 
these  sites  year  after  year  or  on  an  occasional  basis. 
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b.  Fall  Surveys  -  The  possible  use  of  84  Mesa  as  a  fall 
staging  area  was  investigated  during  September  and  October,  1975.  Two 
flocks  of  greater  sandhill  cranes  were  observed  on  84  Mesa  on  October  25, 

1975. 


Greater  sandhill  cranes  usually  remain  for  2-7  weeks  at  a  fall  staging  area 
prior  to  their  southward  migration  (Drewien  and  Bizeau,  1974).  However, 
surveys  of  84  Mesa  that  occurred  on  October  22  and  November  4-6,  1975, 
during  the  peak  of  migration,  did  not  reveal  greater  sandhill  cranes.  Thus 
the  two  flocks  observed  probably  utilized  84  Mesa  as  a  temporary  resting 
and  foraging  area  during  their  southward  migration. 


The  status  of  the  flock  observed  October  8,  1975,  near  the  confluence  of 
Piceance  Creek  and  Ryan  Gulch  is  unknown.  Some  cranes  migrating  southward 
from  northern  staging  areas  will  occasionally  stop  at  staging  areas  farther 
south  (Drewien  and  Bizeau,  1974).  Greater  sandhill  cranes  generally  require 
available  qrain  in  proximity  to  an  adequate  water  supply  for  their  fall 
staging  area  (Drewien  and  Bizeau,  1974),  but  84  Mesa  does  not  seem  to  meet 
these  criteria.  In  the  fall,  greater  sandhill  cranes  generally  move  to 
the  major  staging  area  nearest  their  summer  nesting  site.  Reports  from 
several  residents  in  the  White  River  and  Piceance  Creek  concerning  occasional 
sightings  of  cranes  during  past  migration  periods  suggest  that  portions  of 
the  Piceance  Creek  Valley  may  serve  as  foraging  sites  for  transient  cranes. 
Thus,  the  flock  observed  on  October  8,  1975,  could  have  been  either  foraging 
and/or  staging  along  Piceance  Creek. 


3.  Summary  -  One  endangered  plant  and  three  endangered,  threatened, 
or  threatened  if  nesting  animal  species  were  observed  on  the  study  .area 
during  the  reporting  year  1974-1975.  Two  individual  observations  in  the 
study  area  of  milkvetch  (Astragalus  lustosus) ,  4  observations  of 
the  peregrine  falcon  (Falco  peregrinus  an  a  turn) ,  7  observations  of  the 
prairie  falcon  (Falco  mexicanus)  ,  and  approximately  40  observations 
of  the  greater  sandhill  crane  (Grus  canadensis  tabida)  were  recorded.  There 
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were  no  known  nests  for  the  avian  species  encountered.  Based  on  observa¬ 
tions  made  during  the  spring  and  fall  surveys,  84  Mesa  and  the  surrounding 
environs  may  serve  as  a  staging  and  foraging  area  for  greater  sandhill 
cranes  during  their  spring  and  fall  migrations. 
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7.4  TERRESTRIAL  INTERRELATIONSHIPS 


* 


A.  Introduction  ~  "Ecological  interrelationships"  is  a  phrase  which  encom¬ 
passes  all  interactions  among  the  multitude  of  organisms  existing  in  the 
ecosystems  under  study  and  ail  interactions  of  those  organisms  with  their 
abiotic  environment.  Although  scientists  profess  an  understanding  for  only 
a  small  proportion  of  the  total  of  interactions,  even  those  few  are  too 
numerous  to  be  fully  discussed  in  this  report.  Instead,  the  objectives  of 
the  following  discussion  will  be  (1)  to  outline  some  fundamental  ecological 
concepts  and  (2)  to  select  examples  of  major  ecosystem  interactions  specific 
to  the  Tract  C-a  vicinity,  and  use  them  to  develop  the  reader's  intuitive 

grasp  of  the  basic  structure  and  functioning  of  ecosystems  in  the  Tract  C-a 
vicinity. 


# 


Most  ecological  interactions  can  be  discussed  within  the  framework  of 
ecosystem  food  webs,  identifying  the  major  pathways  of  energy  and  nutrient 
transfers.  Organisms  within  food  webs  are  commonly  grouped  into  trophic 
(feeding)  levels.  The  only  significant  source  of  energy  in  such  a  system 
is  solar  radiation  absorbed  by  green  plants  and  utilized  in  the  conversion 
of  carbon  dioxide  and  water  into  energy-rich  carbohydrates .  For  this 
conversion,  the  vegetation  (referred  to  as  the  primary  "producer"  trophic  level) 
is  also  dependent  upon  a  suitable  supply  of  nutrients  from  the  soil.  Thus, 
initially,  the  vegetation  incorporates  energy,  water  and  nutrients  from 
the  soil.  Energy-rich  compounds  produced  in  excess  of  the  plants  own 
requirements  are  stored  in  its  tissues,  ultimately  providing  the  food 
base  for  the  rest  of  the  ecosystem. 


Part  of  the  vegetation  is  eventually  harvested  by  "herbivores"  (primary  con¬ 
sumers)  including  certain  insects,  birds,  reptiles  and  mammals,  while  the 
remainder  eventually  passes  to  decomposition.  Whereas  the  herbivores  derive  their 
nutrition  directly  from  green  plants  (producers),  carni vores  (secondary  or 
tertiary  consumers)  feed  primarily  upon  the  herbivores  or  upon  other 
carnivores.  A  large  portion  of  the  biomass  at  each  trophic  level 
(producer-primary  consumer,  secondary  and  tertiary  consumer)  is  not  harvested 
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by  the  next  higher  level  (Boughey,  1968;  Kormondy,  1969).  For  example, 
carnivores  rarely  consume  entire  prey  populations. 

There  are  several  concepts  fundamental  to  understanding  the  flow  of  energy 
and  nutrients  through  trohpic  levels  (producers  to  primary  consumers  to 
secondary  consumers  to  decomposers,  for  example).  First,  the  flow  is 
directional.  With  respect  to  energy  it  is  noncyclic;  with  respect  to 
nutirent  flow,  it  is  cyclic,  with  nutrients  returned  to  the  soil  through  the 
action  of  decomposers  to  again  become  available  to  producers.  Secondly, 
because  of  incomplete  harvesting  and  energy  losses  (i.e.,  to  respiration, 
etc.)  at  each  stage,  there  is  a  progressive  decrease  of  energy  (and  usually 
biomass)  at  each  successive  trophic  level.  Thus,  within  a  given  category 
of  organisms  such  as  insects  or  birds,  there  would  normally  be  more  herbi¬ 
vores  than  carnivores.  In  fact,  most  ecosystems  can  support  relatively  few 
carnivores.  Thirdly,  the  separation  among  trophic  levels  is  based  on 
ecological  function.  While  the  food  habits  of  some  species  place  them 
entirely  within  one  trophic  level,  many  animal  species  overlap  trophic 
levels  by  consuming  food  from  more  than  one  other  category.  For  example, 
many  organisms  commonly  consume  both  animals  and  vegetation  and  are  called 
omnivores.  Thus,  although  it  is  useful  to  illustrate  broad  ecological 
principles  in  terms  of  discrete  trophic  levels  such  as  primary  producer 
herbivore,  carnivore,  omnivore,  etc.,  complex  food  "webs"  are  more  often 
encountered  in  the  study  of  specific  ecological  systems. 

In  addition  to  the  concepts  of  energy  flow  and  nutrient  cycling,  another 
major  concept  involved  in  the  following  discussion  of  Tract  C-a  vicinity 
ecosystems  involves  the  diversity  of  organisms,  particularly  within  the 
lowere  trophic  levels.  This  relates  to  the  variety  of  cover  and  food  sources 
available  for  partitioning  among  individual  species  at  the  higher  trophic 
levels.  It  is  easy  to  visualize  that  a  carnivorous  species  dependent  on  a 
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single  prey  population  is  also  dependent  on  all  those  factors  which  affect  the 
prey  population.  However,  if  the  same  carnivore  has  several  optional  food 
sources,  it  is  to  that  extent  less  dependent  of  the  factors  which  affect  the 
population  levels  of  a  specific  prey  species.  Conversely,  small  mammal 

or  other  prey  species  are  less  likely  to  achieve  extremely  high  population 
levels  (sometimes  leading  to  destruction  of  their  own  habitat)  if  several 
predator  species  serve  as  controlling  influences  on  their  numbers.  As  a 
generality,  those  ecosystems  with  greater  diversity  in  each  trophic  level 
(resulting  in  interactive  food  webs  rather  than  linear  food  chains)  are  less 
likely  to  exhibit  wide  fluctuations  in  component  species  and  their  population 
levels  as  a  result  of  environmental  stress  (Wilson  and  Bossert,  1971). 
Fluctuations  that  do  occur  in  such  ecosystems  are  less  apt  to  induce  major 
oscillations  in  other  components  of  the  ecosystem. 


To  this  point,  only  food-related  interactions  have  been  outlined.  However, 
each  animal  species  also  has  unique  requirements  for  a  place  to  live  (habitat) 
including  protection  from  its  predators  (cover);  nesting  or  den  sites, 
adequate  living  space  and  safety  from  other  threatening  factors  such  as 
climatic  extremes.  Plant  species  have  comparable  requirements  for  space, 
light,  soil  moisture  and  nutrients.  Therefore,  the  discussion  of  the  habitat 
requirements  of  important  local  species  and  their  tolerance  limits  to 
disturbances  from  outside  natural  systems  is  important- to  local  ecosystem 
descri ptions . 

The  overall  food  web  for  terrestrial  ecosystems  in  the  vicinity  of  Tract  C-a 
might  be  visualized  in  terms  of  a  compartmental  flow  diagram  (Figure  3-7- 
82).  Although  the  diagram  is  a  gross  simplification  of  reality  and  is  not 
intended  to  depict  all  possible  interrelationships,  it  does  identify  some 
major  expected  pathways  of  energy  and  nutrient  flow  in  Tract  C-a  ecosystems. 

Producer  organisms  (vegetation)  are  supported  by  nutrients  in  the  soil  and 
respond  to  the  various  climatic  factors  (e.g.,  precipitation,  temperature, 
humidity,  etc.).  All  other  organisms  depicted  on  Figure  3-7-  82  are  directly 
or  indirectly  dependent  upon  the  nutritional  energy  stored  within  the  pro- 


ducer  trophic  level.  The  primary  consumers  which  feed  directly  upon  producers 
may  be  further  subdivided  according  to  their  mode  of  feeding  or  the  part  of 
the  plant  which  they  utilize.  Insects  consume  vegetation  in  substantial  pro¬ 
portions  and  in  various  ways  (e.g.,  as  grazers,  sap  feeders,  seed  predators 
and  pollen  feeders).  Small  mammals,  mule  deer  and  herbivorous  birds 
normally  consume  vegetation  in  lesser  proportions. 

Secondary  consumers  are  those  animals  which  utilize  primary  consumers  as  a 
principal  energy  source,  normally  incorporating  a  small  proportion  of  the 
energy  available  from  the  next  lower  level  (MacArthur  and  Connell,  1966). 

Some  insect  groups  (parasitic  hymenopterans)  and  all  spiders  prey  heavily  upon 
herbivorous  insects,  for  example.  Raptorial  birds,  snakes  insectivorous  birds  and 
some  mammals  also  derive  nutrition  from  primary  consumers.  Considerable 
energy  is  lost  in  the  transfer,  hence,  there  are  far  fewer  secondary  con¬ 
sumers  than  primary  consumers.  Absence  of  these  few  top  level  consumers, 
however,  could  permit  expansion  in  numbers  of  such  groups  as  herbivorous 
insects,  resulting  in  their  overeating  the  producer  organisms  upon  which 
they  depend. 

( 

Using  the  above  discussion  of  general  ecological  principles  as  a  basis,  the 
following  discussion  draws  upon  recent  literature  for  the  predominant 
vegetation  types  and  upon  study  results  from  the  Tract  C-a  vicinity  to 
develop  an  understanding  of  major  site-specific  ecosystem  interactions. 

In  order  to  focus  better  on  the  most  important  interactions,  the  following 
treatment  will  deal  principally  with  the  pinyon-juniper  and  sagebrush 
vegetation  types  which  cover  90%  of  the  approximately  160  sq  mi  study  area. 

B.  Abiotic-Producer  Interactions  -  The  necessary  first  step  in  understanding 
Tract  C-a  ecosystems  is  to  understand  how  physical -environmental  factors 
which  prevail  in  the  area  may  dictate  the  distribution  and  patterning  of 
vegetation.  Vegetation  patterns,  in  turn,  control  major  patterns  in  the 
distribution  of  animals.  In  the  semi-arid,  continental  climate  of  the 
Piceance  Basin  the  "controlling"  environmental  factors  are  relatively  few 
and  act  in  a  more  straight-forward  manner  than  is  common  in  more  humid 

( 
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climates,  creating  a  patchwork  of  distinctly  different  vegetation  types  which 
are  normally  separated  from  each  other  by  relatively  distinct  boundaries  or 
zones  of  transition.  The  primary  physical  environmental  factor  which 
"controls"  vegetation  distribution  in  the  Tract  C-a  vicinity  is  the  avail¬ 
ability  of  soil  moisture  in  plant  rooting  zones.  Availability  of  soil 
moisture  is,  itself,  controlled  by  two  interacting  sets  of  influences. 

The  first  is  the  physical -chemical  nature  of  the  soil.  For  example,  coarse- 
textured  soils  effect  rapid  penetration  of  moisture  to  greater  depths,  with 
moisture  frequently  penetrating  thin  surface  soils  and  extending  into 
fractured  bedrock.  Here,  especially,  where  parent  materials  tend  to  be  acidic, 
nutrient  availability  may  be  low.  Such  soils  favor  the  growth  of  deep- 
rooted  trees  and  shrubs,  particularly  evergreens  like  pinyon  or  juniper  which 
require  a  permanent  supply  of  subsoil  moisture  but  are  adapted  to  low  nutrient 
conditions.  Most  of  the  subsoil  moisture  is  derived  from  winter  snows. 

Summer  rainfall  is  ineffective,  lost  by  runoff  or  evaporation  (Tueller,  1975) 

Fi ne- textured  soils,  on  the  other  hand,  tend  to  retain  moisture  in  surface 
horizons  and  favor  more  shallow-rooted  plants  or  shrubs,  such  as  sagebrush, 
which  are  adapted  to  the  higher  nutrient  availability  typical  of  arid  shrub- 
steppe  soils.  However,  in  arid  regions  like  the  Piceance  Basin,  surface 
soil  horizons  are  frequently  depleted  of  their  moisture  supply  by  late  summer. 
Plants  dependent  upon  surficial  moisture  must  therefore  be  adapted  to  periodic 
drought,  either  by  producing  seed  before  the  droughts  (sprino  ephemerals) 
or  by  becoming  dormant  during  the  drought  period  (as  in  perennial  grasses). 
This  trend  is  most  pronounced  at  the  lower  drier  elevations  of  the  Piceance 
Basin.  For  example,  in  the  pi nyon-juni per  type  on  Tract  C-a,  the  number  of 
herbaceous  species  encountered  was  reduced  from  39  species  in  July  to  32 
species  in  September.  This  differential  was  even  more  pronounced  within  the 
lower  elevational  range  of  the  sagebrush  type  with  a  reduction  from  60 
herbaceous  species  in  July  to  30  species  in  September. 

Soils  tend  to  be  geologically  very  young  in  the  Piceance  Basin  and  in  some 
instances,  plant  distribution  may  be  almost  entirely  dictated  by  the  chemical 


nature  of  parent  materials.  For  example,  the  desert-shrub  (shadscale) 
vegetation  type  in  the  study  area  is  almost  entirely  restricted  to  the  light- 
colored  geologic  strata  which  frequently  outcrop  on  south  slopes.  Chemical 
analyses  to  be  performed  on  soil  samples  from  these  outcrops  will  likely 
reveal  a  definite  saline-sodic  chemical  character  imparted  to  the  sedimentary 
parent  materials  by  their  environment  of  deposition.  Thus,  even  if  surface 
soils  contain  an  appreciable  amount  of  moisture,  soil  chemistry  may  make 
the  water  physiological ly  unavailable  to  all  but  those  few  species  specifically 
adapted  to  such  conditions. 

In  the  pinyon-juniper  vegetation  type,  which  covers  about  70%  of  the  approx¬ 
imately  160  sq  mi  study  area,  differences  in  elevation  and  soil  parent 
material  effect  considerable  variation  in  species  composition.  The  shallow, 
well-drained  soils  of  the  Rentsac  Series  are  common  to  the  pinyon-juni per 
woodland  in  the  study  area.  These  soils  have  been  formed  in  residuum  from 
sandstone  and  consist  of  gravelly  sandy  loam  which  provides  for  rapid 
moisture  infiltration.  Pinyon-juniper  woodland  at  lower  elevations  (below 
2,100  m,  7,000  ft)  is  generally  underlain  by  dry,  poorly  developed  aridisols 
(Ward,  Slauson  and  Dix,  1974).  At  these  lower  elevations,  where  the  parent 
material  is  composed  largely  of  shales,  Utah  juniper  may  be  the  only  tree 
present,  and  the  scattered  understory  consists  of  stunted  individuals  of 
beard! ess  wheatgrass,  junegrass,  needl e-and-thread  and  Indian  ricegrass 
(Ward,  Slauson  and  Dix,  1974).  Where  sandstone  composes  the  bulk  of  the 
parent  material,  Utah  juniper  may  be  joined  by  pinyon  pine,  but  Utah 
juniper  remains  dominant.  Big  sagebrush,  junegrass,  western  wheatgrass, 
needle-and-thread  and  Indian  ricegrass  commonly  comprise  the  understory 
at  these  sites.  Soil  profiles  are  better  developed  and  plant  productivity 
is  usually  higher  here  than  on  sites  where  shale  forms  the  parent  material 
(Ward,  Slauson  and  Dix,  1974). 

Pinyon  pine  becomes  dominant  within  higher  elevation  pinyon-juniper  woodlands, 
(above  2,100  m,  7,000  ft)  where  the  soils  are  usually  well  developed  mollisols. 
The  species  composition  and  productivity  of  the  understory  is  not  so  dependent 
on  the  soil  parent  materials  at  these  higher  elevation  pi nyon-juni per  sites 
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as  is  the  case  at  lower  elevations,  possibly  because  of  higher  average 
annual  precipitation  at  higher  sites.  Big  sagebrush  usually  dominates  the 
understory,  but  some  serviceberry ,  chokecherry  and  mountain  mahogany  may 
also  be  present. 

Much  of  the  sagebrush  vegetation  type  occupying  bottomlands  and  valleys  on 
and  near  Tract  C-a  is  underlain  by  soils  of  the  Glendive  Series  which  are 
deep,  well-drained  and  consist  of  fine  sandy  loam.  Big  sagebrush  has  a 
complex  root  system  consisting  of  a  long  tap  root  with  numerous  lateral 
branches.  This  allows  the  plant  to  utilize  moisture  at  a  considerable 
depth  as  well  as  at  the  surface  of  the  soil  (Fautin,  1946).  These  plants 
attain  their  greatest  size  in  bottomland  areas  in  the  vicinity  of  Tract 
C-a  where  sufficient  soil  moisture  is  available  at  a  depth  of  3-6  ft  and 
where  the  salt  content  of  the  soil  is  very  low. 

Big  sagebrush  is  sometimes  found  in  association  with  greasewood  in  places 
where  there  is  some  salinity  present  in  the  subsoil  (Ward,  Slauson  and  Dix, 
1974).  But  where  big  sagebrush  does  intergrade  with  greasewood  in  the 
vicinity  of  Tract  C-a,  it  is  normally  found  only  along  bottoms  where  the 
soil  is  deeper,  more  permeable  and  better  drained  than  on  adjacent  slopes. 
Rabbitbrush  comm, only  invades  and  dominates  big  sagebrush  sites  in  the  study 
area  that  have  been  disturbed  by  burning  or  cultivation  (Young  and  Evans, 
1974).  Several  wheatgrass  species  in  addition  to  Indian  ricegrass  are  common 
understory  species  in  the  bottomland  sagebrush  vegetation  type. 

The  sagebrush  vegetation  type  occupying  upland  sites,  (slopes  and  ridgetops) 
is  underlain  by  soils  of  the  Rentsac-Piceance  Series.  These  soils  are 
moderately  deep,  well  drained  and  are  composed  of  sandy  loam  to  gravelly, 
sandy  loam.  Big  sagebrush  at  these  sites  is  much  smaller  in  size  than  at 
bottomland  sites  probably  because  bottomland  sites  receive  direct  precipi¬ 
tation  and  runoff  from  adjacent  slopes,  as  well  as  winter  accumulations  of 
drifted  snow.  Windswept  ridgetops  and  mesas  receive  the  least  moisture, 
particularly  at  lower  elevations  such  as  84  Mesa  where  a  low-growing, 
stunted  sagebrush  community  exists.  Typical  understory  species  at  upland 


big  sagebrush  sites  include  junegrass,  wheatgrass  and  needle-and- 
thread. 

( 

In  summary,  within  the  overlapping  elevational  ranges  of  pinyon-juniper  and 
sagebrush  vegetation  types  of  the  study  area,  the  two  types  are  segregated 
by  the  differing  abilities  of  dominant  species  to  compete  with  each  other 
under  differing  physical -chemical  soil  conditions.  Within  the  elevational 
range  of  the  two  types  there  is  a  tendancy  for  big  sagebrush  to  occupy  the 
valleys,  mesas  or  gentle  slopes  where  fine-textured  soils  are  prevalent. 

The  pinyon-juniper  type  occupies  the  ridges,  canyons  or  steep  slopes  where 
coarse,  rocky  soils  predominate.  On  soils  intermediate  in  texture  and  depth 
there  is  a  great  deal  of  competition  between  big  sagebrush,  pinyon  pine  and 
Utah  juniper. 

The  second  set  of  influences  affecting  soil  moisture  availability  is  that  of 
macro-  and  microclimate.  Microclimatic  conditions,  as  they  affect  soil 
moisture,  are  largely  controlled  by  elevation,  the  direction  of  slope  relative 
to  the  location  of  the  sun  (aspect) ,  si  ope  steepness  and  prevailing  winds. 
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and  lower  evaporation  rates  (due  to  cooler  temperatures) .  In  these  northern 
latitudes  the  sun  is  always  to  the  south.  Therefore,  south  slopes  receive 
the  greatest  amount  of  insolation,  creating  the  most  rapid  rates  of  evaporation, 
particularly  in  the  hot  afternoon  (southwest  slopes)  and  on  steeper  slopes. 

This  relationship  is  even  more  pronounced  in  the  Tract  C-a  vicinity  because 
prevailing  winds  during  the  growing  season  are  also  from  the  southwest 
(Chapter  6).  Thus,  soil  moisture  depletion  by  evaporation  and  by  transpira¬ 
tion  from  plants  is  much  greater  on  southwest  than  on  northeast  slopes,  and 
this  is  a  predominant  influence  upon  vegetation  distribution  in  the  area. 
Precipitation  variability,  as  well  as  quantity  and  seasonal  distribution, 
exert  an  important  influence  on  vegetation  of  the  Tract  C-a  area..  The 
drier  years  effectively  determine  the  dominant  perennial  vegetation  which 
must  be  capable  of  surviving  the  variations  of  climate.  During  periods  of 
above  average  precipitation,  several  minor  species  may  become  very  abundant 
(especially  annuals  since  they  have  a  short  life  cycle  and  high  seed  pro- 
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duction),  and  overall  vetetation  cover  may  increase  substantially.  In  fact, 
seeds  of  many  species  in  semi -arid  regions  will  not  germinate  except  in 
years  that  are  wetter  than  normal.  Populations  of  such  species,  ho wever,  are 
rapidly  reduced  by  one  or  two  drought  years. 

Of  course,  not  quite  all  abiotic  factors  influencing  the  distribution  of 
vegetation  in  the  Tract  C-a  area  can  be  discussed  as  controlling  factors 
operating  through  their  effect  upon  soil  moisture  availability.  For  example, 
fire  may  radically  alter  plant  distribution  patterns.  Fires  in  the  pinyon- 
juniper  type  may  destroy  the  trees  and  encourage  a  dramatic  increase  in 
cover  by  sagebrush  and  perennial  grasses.  About  45  years  following  a  fire 
the  trees  gradually  take  over  from  sagebrush  and  perennial  grasses  (Fri schknecht , 
1975).  Fire  and  mechanical  removal  of  sagebrush  at  a  number  of  locations  on 
and  near  Tract  C-a,  have  obviously  allowed  rabbitbrush  communities  to  take 
over  in  areas  previously  occupied  by  big  sagebrush.  Big  sagebrush  does  not 
sprout  when  stands  are  destroyed  in  wildfire.  However,  rabbitbrush,  which 
is  a  serai  dominant  in  many  big  sagebrush  communities,  sprouts  profusely 
after  the  fires  destroy  aerial  portions  of  the  sagebrush  plants  (Young  and 
Evans,  1974). 

In  the  final  analysis,  although  factors  controlling  the  distribution  of 
vegetation  in  arid  regions  are  more  readily  evaluated  than  those  in  more 
humid  areas,  local  plant  communities  and  ecosystems  are  still  highly  variable. 
"Early  attempts  to  explain  distribution,  composition,  successional  changes 
and  management  responses  in  terms  of  single  factors  were  overly  simplistic. 

These  variations  can  be  better  explained  in  terms  of  a  complex  of  environmental 
patterns,  historical  events,  and  successional  mechanisms"  (West,  Rea,  and  Tausch, 
1975).  On  Tract  C-a  the  ordination  of  vegetation  with  elevation,  slope 
and  aspect  in  the  pinyon-juniper  type  was  similar  to  that  found  by  West, 
et  al .  (1975,  see  page  3-7-109  for  a  more  complete  discussion).  Also 
in  the  mixed  brush  type  at  Tract  C-a  there  was  an  increase  in  cover  with 
increasing  elevation  and  a  response  to  differences  in  slope  and  aspect 
(Figure  3-7-82).  However,  the  servi ceberry-snowberry  association  of  the 


mixed  brush  type  showed  much  more  variability  in  cover  than  did  the 
servi ceberry-Gambel  oak  association.  This  illustrates  that  although  much 
of  the  patterning  of  vegetation  at  Tract  C-a  is  attributable  to  variations 
in  soil  moisture  (as  affected  by  elevation,  slope  and  aspect)  the  biotic 
and  physical  environmental  factors  are  importantly  affecting  vegetation 
distribution  on  a  micro-scale. 

C.  Producer  -  Primary  Consumer  Interactions  -  Given  the  above  outline  of 
how  physical /environmental  factors  may  influence  vegetation  distribution 
in  the  Tract  C-a  area,  we  may  turn  attention  to  how  vegetation  distribution, 
in  turn,  influences  the  animals  (primary  consumers)  which  depend  upon  the 
vegetation  as  a  primary  source  of  food  and  shelter.  Conversely,  if  animal 
numbers  become  large  they  may  influence  the  distribution  and  vigor  of  the 
plants  upon  which  they  depend.  Although  the  relative  impact  of  different 
consumer  groups  upon  vegetation  may  vary  with  time  and  from  one  locality  to 
another,  there  is  a  general  pattern  which  may  be  applied.  The  following 
discussion  treats  the  primary  consumers  of  Tract  C-a  in  the  order  of  their 
potential  (from  highest  to  lowest)  for  affecting  the  plants  (producers) 
upon  which  they  depend. 

In  general,  herbivorous  insects  have  the  greatest  potential  for  consuming 
their  plant  hosts  to  a  degree  which  could  affect  plant  vigor  and  distribu¬ 
tion. 

Aphids,  thrips,  checker  beetles  and  ants  are  the  most  important  herbivorous 
insects  found  within  the  pinyon-juniper  and  sagebrush  vegetation  types  on 
the  study  area.  These  insect  groups  are  either  plant  tissue  or  plant  sap 
feeders  (aphids  and  ants),  flower  feeders  (thrips  and  checker  beetles)  or  seed 
feeders  (ants)  and  in  their  feeding  habits  can  often  cause  moderate  to 
severe  damage  to  their  food  species. 
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Ants  are  probably  the  most  numerous  insect  group  encountered  in  both  the 
sagebrush  and  pinyon-juni per  vegetation  types.  They  are  primarily  seed 
eaters  and  wh ere  their  numbers  are  large  they  gather  and  consume  vast 
quantities  of  seeds.  Ants  have  been  frequently  observed  accompanying  and 
attending  aphids  in  both  sagebrush  and  pinyon-juniper  vegetation  types.  The 
aphids  feed  on  plant  sap  (sagebrush,  rabbitbrush  and  others)  and  the  ants 
are  instrumental  in  moving  the  aphids  to  unconsumed  portions  of  the  food 
plant  and  in  protecting  them  from  predators.  The  ants  in  return  feed  on 
the  waste  products  of  the  aphids.  Ants,  through  their  burrowing  activities, 
often  play  an  important  role  in  the  aeration  and  loosening  of  these  arid 
soils.  They  also  perform  other  important  arid  soil  formation  activities 
that  are  similar  to  those  credited  to  the  earthworm  in  more  moist  areas 
(Fautin,  1946). 


Pinyon  and  juniper  in  the  study  area  both  support  heavy  populations  of 
Miridae  Mpaf  fppd-inn  incortcl  t p  ^ 
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boring  beetles  have  been  identified  on  pinyon  pine.  Frischknecht  (1975) 
reported  that  grasshoppers  (also  common  in  the  study  area)  feed  on  the 
surface  of  juniper  berries,  causing  them  to  wither,  crack  open  and  fall 
to  the  ground.  Keen  (1973)  reported  that  insects  can  destroy  as  much 
as  90%  of  the  pinyon  pine  cone  crop  when  infestations> are  heavy.  Although 
many  herbivorous  insects  are  often  regarded  as  pests,  they  do  play  a 
vital  role  in  the  food  web  of  local  pinyon-juniper  and  sagebrush  ecosystems 
by  providing  an  important  food  source  for  lizards,  birds  and  insectivorous 
mammals  such  as  shrews  and  bats. 


The  second  consumer  group,  in  order  of  potential  for  utilizing  plant 
resources,  is  that  of  the  ungulate  large  mammals.  This  group  includes 
domestic  livestock,  feral  horses,  elk  and  mule  deer.  Presently,  the  most 
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significant  producer-ungulate  consumer  interaction  is  that  between  pinyon- 
juniper/sagebrush  vegetation  types  and  domestic  livestock.  Man's  introduction  of 
unrestricted  grazing  by  domestic  livestock  a  little  more  than  a  century  ago 
filled  a  large-herbi vore  ecological  niche  that  had  been  relatively  unexploited 
since  the  close  of  the  Pleistocene.  This  greatly  altered  plant  succession 
in  the  Great  Basin  (Young  and  Evans,  1974)  and  led  to  reduced  herbaceous 
competition  and  increased  dispersion  of  seeds  in  animal  feces. 

Primarily  for  this  reason  the  pinyon-juniper  type  has  so  extended  its  range 
that  much  of  the  present  pinyon-juniper  is  a  recent  phenomenon.  "The  trees 
have  invaded  what  was  formerly  savannah,  grassland  or  shrub  steppes;  both 
upslope  and  down  .  .  .  Simultaneous  with  the  invasion  of  new  areas  was  the 
substantial  increase  in  tree  density  within  stands  in  existence  over  100 
years  ago.  The  trees  have  replaced  formerlymore  abundant  shrub  and  herbaceous 
understory"  (West,  et  al . ,  1975).  Even  with  the  encroachment  of  pinyon- 
juniper  onto  adjacent  rangelands  and  the  reduction  in  herbaceous  understory, 
range  managers  commonly  regard  pinyon-juniper  as  the  most  valuable  vegetation 
type  for  livestock  production  west  of  the  100th  meridian  (Dwyer,  1975). 

This  vegetation  tyne  is  often  chained  to  remove  the  overstory ,  thereby 
increasing  production  of  forage  species  and  increasing  its  value  as  cattle 
range. 


Most  cattle  in  the  vicinity  of  Tract  C-a  are  herded  onto  higher  elevations 
through  the  warm  months  but  then  are  concentrated  in  lower  elevation  meadows 
where  they  are  fed  hay  throughout  the  winter.  Range  analysis  performed  over 
these  Bureau  of  Land  Management  grazing  allotments  in  the  Tract  C-a  area 
revealed  local  ranges  to  be  in  a  generally  moderate  condition  even  though 
local  ranchers  identified  range  conditions  as  being  better  in  the  1975 
season  than  at  any  time  in  recent  years.  A  breakdown  of  the  range  analyses 
into  contri buting  components  (such  as  soil  condition,  plant  vigor,  and  browse 
condition)  reveals  that  most  components  were  low  or  in  a  downward  trend  but 
were  overbalanced  by  unexpectedly  high  numbers  of  desirable  forage  species 
(Section  7.1.C,  Range  Analysis).  A  widespread  downward  trend  for  surface 
soil  conditions  and  a  much  lower  rate  of  forage  production  than  was  expected 


by  Soil  Conservation  Service  standards  (Section  7.1.D,  Range  Production- 
Utilization)  are  other  indicators,  both  of  which  suggest  a  long-term  decline 
in  the  capacity  of  Tract  C-a  rangeland  to  support  current  levels  of  ungulates. 
It  is  of  interest,  in  this  respect,  that  two  of  the  three  BLM  grazing 
allotments  in  the  study  area  were  stocked  last  year  at  rates  exceeding 
those  recommended  by  the  agency  (Section  7.2.F,  Domestic  Livestock); 
further,  that  there  has  been  a  proliferation  of  feral  horses  since  the  1971 
Wild  Horse  and  Burro  Act  with  no  concurrent  effort  to  reduce  livestock 
numbers. 


The  general  observation  of  younger  juniper  trees  at  the  forest  edge  and 
juniper  saplings  and  seedlings  extending  well  out  into  adjacent  vegetation 
types  lend  credence  to  the  view  that  here,  as  elsewhere  throughout  the  Great 
Basin  province,  the  pi nyon-juniper  type  is  extending  its  range  at  the  expense 
of  adjacent  vegetation  types  which  are  potentially  more  productive. 


Mule  deer  show  seasonal  preferences  with  regard  to  forage  utilization  but 
they  consume  primarily  browse,  or  shrubby  forage  throughout  much  of  the 
year  and  depend  almost  exclusively  on  browse  during  the  winter  months.  Since 
mule  deer  are  primarily  browsers,  they  seldom  do  serious  damage  to  the  vege¬ 
tation.  In  fact,  to  a  certain  degree  their  browsing  can  stimulate  some 
shrub  species  (e.g.,  serviceberry ,  Gambel  oak)  to  increase  production  of 
twigs  (Shepherd,  1971;  Hill,  1956).  However,  excessive  browsing  (i.e.,  over 
607  utilization  of  the  shrub)  which  often  results  from  overcrowding  of  mule 
deer  can  kill  or  reduce  the  b row's e  species. 

Browse  conditions  in  the  Tract  C-a  study  area  were  overwhelmingly  in  the 
"goodM  condition  class.  The  largest  portion,  however,  was  seen  to  exhibit 
downward  trend  or  a  deterioration  in  condition  (Section  7.1.C,  Range  Analysis). 
Mule  deer  use  the  study  area  primarily  during  the  transitions  between  winter 
and  summer  range,  except  in  mild  winters  (Section  7.2.B,  Large  Mammals).  This, 
and  the  fact  that  mule  deer  which  utilize  the  area  for  winter  and  transitional 
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ranges  have  decreased  drastically  in  numbers  since  the  1950 's,  may  account 
for  the  favorable  condition  of  browse  which  prevails.  The  evidence  that 
this  favorable  condition  is  deteriorating  may  correspond  with  increasing 
numbers  of  feral  horses  which  may  utilize  browse  species  heavily  when  snow 
depths  prevent  access  to  preferred  herbaceous  species. 

Mule  deer  may  play  an  important  role  in  the  structure  of  pinyon-juniper 
stands  east  of  Tract  C-a.  Hansen  and  Dearden  (1975)  pointed  out  that  during 
severe  winters  a  large  percentage  of  the  mule  deer's  diet  consists  of  pinyon 
pine  and  that  juniper  is  also  an  important  dietary  item  for  this  species. 

In  dense  pinyon-juniper  stands,  the  cropping  back  of  the  saplings  and  seedlings 
of  these  two  tree  species  by  mule  deer  when  other,  more  preferred,  browse 
species  are  not  available  can  result  in  thinning  of  the  forest.  As  the  older 
trees  die  out  there  are  no  younger  trees  to  take  their  place.  When  a  dense 
forest  is  thinned,  a  greater  amount  of  solar  energy  is  allowed  to  reach  the 
forest  floor  resulting  in  a  proliferation  of  the  herbaceous  and  shrub 
strata. 

Where  chaining  or  burning  has  been  used  to  remove  pinyon  and  juniper  trees  in 
favor  of  preferred  forage  and  browse  species,  browsing  pressure  may  help  to 
prevent  the  trees  from  regaining  dominance  (Stephens,  Giunta,  and  Plummer,  1975). 

Although  pinyon  and  juniper  are  advancing  throughout -the  Tract  C-a  area,  the 
high-lined  trees  and  stunted  (frequently  killed)  saplings  and  seedlings  at 
the  forest  border  are  ample  evidence  that  this  advancement  is  being  retarded 
by  browsing.  East  of  Tract  C-a,  at  the  edge  of  the  winter  range  for  a  portion 
of  the  Piceance  Basin  mule  deer  herd,  large  numbers  of  mule  deer  may  con¬ 
centrate  on  stands  of  pinyon-juniper  and  sagebrush  vegetation.  For  example, 
observations  last  winter  on  lower  elevational  zones  east  of  Tract  C-a  indicated 
heavy  mule  deer  utilization  of  serviceberry ,  where  pinyon-juniper  and  sagebrush 
types  intergrade.  In  each  area  the  deer  can  find  both  the  greatest  vareity 
of  browse  species  (pinyon-juniper,  sagebrush,  serviceberry ,  bitterbrush  and 
mountain  mahogany  )  and  at  the  same  time  take  advantage  of  the  cover  and 
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protection  from  cold  and  wind  afforded  by  pinyon  and  juniper  trees.  Aerial 
census  results  indicate  that  deer  avoid  large,  open  areas  of  sagebrush  during 
the  cold  months  even  though  these  areas  would  provide  considerable  browse. 


Feral  horses  are  numerous  (herds  up  to  30  individuals  have  been  observed)  west 
and  southwest  of  Tract  C-a  and  on  84  Mesa  throughout  the  year.  In  these  areas 
the  feral  horses  consume  considerable  amounts  of  herbaceous  vegetation  during 
the  summer  months  and  browse  and  herbaceous  vegetation  during  the  winter. 

Feral  horses  are  observed  on  windblown  ridges  where  they  forage  uncovered  grasses 
during  winter  but  they  also  frequent  the  pinyon-juni per  forests.  It  is 
assumed  that  even  though  these  forests  probably  do  not  provide  all  of  the 
preferred  dietary  items  for  feral  horses,  they  are  used  extensively  for 
cover  and  as  warm  places  out  of  the  wind  to  bed  down.  Feral  horses  are  much 
more  mobile  (because  of  their  large  size)  in  deep  snow  than  are  mule  deer  and 
are  therefore  able  to  travel  greater  distances  from  a  bedding  area  in  a  pinyon- 
juniper  stand  to  open  areas  which  provide  suitable  forage.  In  areas  where 
mule  deer  and  horses  occur  together  in  the  Tract  C-a  vicinity,  the  feral 


horses  will  often  clear  paths  through  the  snow  which  are  used  by  the  mule  deer 
in  their  search  for  palatable  forage.  Feral  horses  in  their  movement  through 
a  dense  pinyon-juniper  forest  often  break  loose  high  branches  which  fall  to 
the  ground  to  become  forage  for  animals  such  as  mule  cfeer  and  others. 


Elk  have  been  infrequently  observed  in  the  area  of  Tract  C-a  and  probably 
only  occur  there  in  very  small  numbers,  exerting  very  little  influence  on 
the  native  vegetation. 

No  ungulate  species  (elk,  mule  deer,  feral  horses  or  domestic  livestock) 
can  be  considered  an  obligate  browser  or  grazer.  Rather,  each  tends  to  be 
opportunistic,  relying  on  the  most  palatable  or  nutritious  forage  available 
at  a  given  time  of  the  year.  Mule  deer  which  have  been  described  primarily 
as  browsers,  for  example,  rely  heavily  on  browse  during  colder  months  when 
grasses  lose  much  of  their  nutritive  value  and  become  buried  under  the  snow. 
However,  when  fresh  herbaceous  vegetation  becomes  available  in  the  spring 


( 


and  early  summer, the  mule  deer  will  feed  heavily  on  it*  Feral  horses,  which 
are  categorized  primarily  as  grazers,  will  utilize  herbaceous  material 

(grasses,  forbs,  and  sedges)  to  a  large  extent  during  the  warm  months.  During 
winter  they  continue  to  utilize  herbaceous  material  and  have  been  observed 
both  pawing  the  snow  to  uncover  palatable  grasses  and  foraging  on  windblown 
ridgetops  where  the  snow  cover  is  gone  and  where  utilizable  herbaceous 
material  is  available.  Feral  horses  do,  however,  become  increasingly 
dependent  on  woody  vegetation  during  the  colder  months  when  less  herbaceous 
vegetation  is  available  for  consumption. 

Small  and  medium-sized  herbivorous  mammals  and  birds  may  be  combined  in  a 
common  category  representing  the  third  and  least  likely  consumer  group'  to 
affect  the  vigor  and  distribution  of  vegetation  upon  which  they  feed. 
Nonetheless,  herbivorous  small  mammals  and  birds,  as  primary  consumers,  often 
play  a  vital  role  in  the  distribution  of  certain  plant  species  that  they 
feed  upon.  Frischknecht  (1975)  stated  that  seed  dispersal  by  birds  and 
mammals  is  perhaps  the  most  important  mutual istic  effect  of  pinyon-juniper 
fauna i /vegeiati on  relationships.  This  is  probably  also  true  for  the  sagebrush 
ecosystem.  Both  juniper  and  pinyon  seeds,  for  example,  can  be  carried  long 
distances  from  their  source  both  in  the  cheek  pouches  of  small  mammals  such 
as  chipmunks  or  in  the  feces  of  animals  such  as  cottontail  rabbits  or  pinyon 
jays  and  others.  It  has  been  speculated  that  some  seeds  passed  by  animals 
germinate  more  readily  than  others  and  also  that  some  seeds  remain  viable 
for  longer  periods  of  time  after  passing  through  the  digestive  systems  of 
certain  animals  (Johnsen,  1962).  Parker  (1945)  attributed  invasion  of  certain 
grassland  areas  by  juniper  to  distribution  of  seeds  by  animals. 

Several  herbivorous  small  mammal  (e.g.,  pinon  mouse,  Colorado  chipmunk,  bushy- 
tailed  woodrat)  and  bird  (e.g.,  pinyon  jay)  species  are  found  almost  exclusively 
within  the  pinyon-juniper  vegetation  type  in  the  study  area.  All  species 
appear  to  be  associated  with  the  pinyon-juniper  vegetation  type  in  the  study 
area  by  their  food  and  nesting  requirements.  Pinon  mice,  pinyon  jays 
and  Colorado  chipmunks  depend  directly  on  pinyon  and  juniper  for  both  food 
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(they  feed  on  pinyon  nuts  and  juniper  berries)  and  nesting  material. 

Woodrats  nest  in  juniper  stumps  and  in  the  itany  rock  outcroppings  prevalent 
in  this  vegetation  type  throughout  the  study  area.  They  also  depend  heavily 
on  pinyon  nuts  and  juniper  berries  as  a  food  source. 

Data  collected  during  live-trapping  operations  from  over  2,700  individuals, 
comprising  13  small  mammal  species,  have  permitted  the  formulation  ot  several 
generalizations  concerning  the  distribution  and  abundance  of  small  mammal 
populations  among  major  habitats  within  the  area  of  investigation  at  Tract 
C-a  during  the  October,  1974  to  October,  1975  sampling  period  (Section 
7. 2. A,  Small  Mammals).  Within  habitats  sampled  below  8,000  ft  elevation,  the 
amount  of  shrub  cover  appears  to  be  the  most  important  factor  regulating  the 
abundance  of  small  mammals.  The  largest  number  of  small  mammals  captured  per 
unit  trapping  effort  (i.e.,  individuals/100  traps)  occurred  on  grid  3 
(rabbitbrush),  followed  in  order  by  grid  A  (greasewood-sagebrush)  and  grid  5 
(mixed  brush).  Vegetation  data  collected  from  permanent  phytosociological 
transects  on  or  near  small  mammal  grids  showed  that  these  grids  also  exhibited 


Accordingly,  the  grid  with  the  fewest  captures  below  8,000  ft,  grid  1 
(bottomland  meadow),  also  exhibited  the  lowest  shrub  cover. 

Although  the  same  trend  holds  true  for  grids  above  8,000  ft,  i.e.,  more  small 
mammals  are  encountered  in  habitats  with  a  higher  shrub  cover,  total  small 
mammal  abundance  is  lower  for  these  grids  than  for  those  at  lower  elevations. 
This  is  likely  due  to  the  harsher  conditions  and  shorter  growing  season 
at  the  higher  elevation. 

Species  diversity,  as  indicated  by  the  Shannon-Weiner  index  which  accounts  fov 
both  number  of  species  and  number  of  individuals  of  each  species,  seems  to 
be  tied  closely  to  the  presence  or  absence  of  trees  (i.e.,  pinyon-juni per) 
in  habitats  below  8,000  ft.  Pinyon  and  juniper  trees  provide  food  for  many 
small  mammal  species  that  eat  the  highly  nutritious  pinyon  nuts  and  juniper 
berries.  The  latter  are  more  consistently  available  than  pinyon  nuts  as 
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they  remain  on  trees  a  large  part  of  the  year  and  are  not  so  completely 
destroyed  by  insects  as  pinyon  nuts  (Frischknecht ,  1975).  The  cambium  of 
pinyon  may  also  be  eaten  by  certain  species  such  as  porcupines  and  the  shreddy 
bark  of  juniper  is  often  used  in  nest  building  (Frischknecht,  1975). 

The  value  of  pinyon  and  juniper  trees  as  a  source  of  food  and  potential 
nesting  sites  is  further  emphasized  when  it  is  noted  that  eight  of  the  thirteen 
species  encountered  during  all  live-trapping  operations  inhabited  pinyon- 
juniper  'woodlands.  In  fact,  three  of  the  species,  pinon  mouse,  Colorado 
chipmunk,  and  the  bushy-tailed  woodrat  were  generally  limited  to  this 
vegetation  type. 

At  elevations  above  8,000  ft  the  harshness  of  the  environment  is  probably 
a  more  important  determining  factor  in  the  distribution  of  small  mammals  than 
the  presence  or  absence  of  trees.  Of  the  13  species  encountered,  only 
5  were  captured  in  grids  established  at  the  higher  elevations.  Furthermore, 
only  one  trappable  small  mammal  species,  the  red-backed  vole,  is  specifically 
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1969). 

The  two  most  abundant  small  mammal  species  in  the  vicinity  of  Tract  C-a 
are  the  least  chipmunk  and  the  deer  mouse.  Both  were  represented  in  samples 
from  every  grid  and  together  accounted  for  82.4%  of  the  total  small  mammal 
abundance.  The  habitat  affinities  of  the  least  chipmunk  and  the  deer  mouse 
are  almost  identical,  since  both  species  were  caught  more  frequently  in 


Of  the  three  most  common  species  collected  by  removal  trapping  for  analyses  of 
stomach  contents,  two,  the  least  chipmunk  and  the  deer  mouse,  indicated 
preferences  for  seeds.  However,  both  utilized  succulent  materials  more 
frequently  in  the  spring  when  new  seeds  were  not  yet  abundant.  The  deer 
mouse  was  slightly  more  omnivorous  in  its  food  habits  as  evidenced  by  the  inver¬ 
tebrate  and  vertebrate  materials  occasionally  observed  in  stomach  contents.  Long- 
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tailed  voles,  collected  in  the  aspen  vegetation  type,  primarily  utilized 
succulent  materials.  However,  it  too  was  opportunistic  when  its  favored  food 
was  not  available:  a  high  percentage  of  seeds  were  found  in  stomachs  of 

specimens  collected  in  early  spring. 

Porcupines  may  have  a  special  and,  in  restricted  areas  used  as  "yards"  in 
winter,  severe  effect  upon  pinyon  pine  distribution.  Much  porcupine  damage 
to  pinyon  pine  has  been  observed  in  the  area  of  Tract  C-a.  Porcupines  show 
a  preference  for  the  bark  and  cambium  layers  of  pinyon  pine  trees  and  in 
their  feeding,  often  girdle  (remove  all  bark  and  cambium  in  a  360°  circle 
around  the  tree)  the  tree  and  in  so  doing,  cause  it  to  die. 

Bird  species  which  are  predominantly  herbi vorous  and  characteri sti c  of  the 
study  area  include  the  sage  grouse  and  pinyon  jay.  Sage  grouse  are  impor¬ 
tant  inhabitants  of  the  sagebrush  and  mixed  brush  vegetation  types  in  the 
*  study  area.  They  depend  heavily  on  big  sagebrush  for  food  and  nesting  sites. 
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ground  (leks)  during  the  breeding  season.  Sage  grouse  frequently  retreat  to 
the  denser  stands  of  sagebrush  on  the  study  area  where  they  roost,  feed  and 
seek  shelter.  The  pinyon  jay  is  an  extremely  gregarious  bird.  Individual 
flocks  may  commonly  return  to  a  traditional  breeding  ground  year  after  year 
to  nest  and  rear  their  young  (Frischknecht ,  1975).  Then  in  late  summer,  tney 
may  congregate  again  in  the  same  area  to  gather  and  cache  pinyon  nuts, 
indicating  a  strong  reliance  upon  pinyon  nuts  during  their  reporductive  season 
the  follwoing  spring  (Baida  and  Bateman,  1971). 

D .  Primary  Consumer-Secondary  and  Higher  Order  Consumer  Interactions  - 
Th  most  diverse  and  populous  group  fo  these  higher  order  consumers  is 
the  invertebrate  group,  including  insects,  spiders,  and  centipedes. 

Several  species  of  insects  are  carnivorous  in  larval  stages  and  herbiverous 
as  adults. 
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Mammalian  predators  include  the  shrews  and  bats,  which  feed  primarily  on 
insects,  and  the  coyotes,  bobcats,  weasels  and  badgers  which  mainly  eat  ( 

birds,  mice,  rabbits  and  ground  squirrels.  Coyotes  and  weasels  (longtail 
weasel  and  ermine)  appear  to  be  the  most  common  mammalian  predators  in  the 
vicinity  of  Tract  C-a  (Section  7.2.C,  Mammalian  Predators).  Both  species 
range  throughout  the  pinyon-juniper  and  sagebrush  vegetation  types  where  they 
feed  on  small  mammals,  birds,  birds'  eggs  and  carrion.  Coyote  food  habit 
studies  cited  by  Fautin  (1946)  indicate  that  this  species  feeds  upon  all  types 
of  rodents,  birds,  reptiles,  insects  and  even  some  vegetable  matter.  Sperry 
(1941)  reported  that  rabbits  occurred  in  43%  of  the  8,339  coyote  stomachs  he 
examined.  Seasonal  rodent  abundance  probably  plays  an  important  part  in 
coyote  dietary  habits  in  the  study  area.  Lagomorph  studies  indicate  that 
rabbits  are  not  presently  abundant  and  therefore  probably  do  not  play  an 
important  role  in  the  coyotes'  diet  at  this  time.  Although  dietary  information 
for  the  coyote  has  not  been  gathered  in  the  study  area,  it  can  be  assumed 
that  when  rodents,  such  as  ground  squirrels  and  chipmunks,  become  abundant 
during  the  warm  months,  they  are  probably  fed  upon  extensively  by  the  coyotes, 
nurino  thp  winter  period,  however,  when  these  rodents  ?re  inactive,  the  coyote 
probably  resorts  to  feeding  heavily  on  carrion  provided  in  abundance  during  ' 

some  winters  by  natural  mule  deer  mortality  in  the  study  area.  Rasmussen 
(1941)  examined  coyote  scat  collected  during  mid-winter  from  a  pinyon-juniper 
ecosystem  in  northern  Arizona.  He  found  the  scat  to  consist  mainly  of  deer 
hair  and  bones,  some  rabbit  fur  and  the  remains  of  deer  mice.  He  found  both 
mule  deer  carrion  that  had  been  fed  upon  by  coyotes  and  fresh  mule  deer  that 
had  been  killed  and  eaten  by  coyotes.  Coyote  scat  that  was  collected  during 
summer  from  the  same  area  by  Rasmussen  (1941)  consisted  primarily  of  juniper 
berries,  serviceberries ,  prickly  pears,  grass  and  rodent  remains.  Signs 
of  bobcat  and  badger  have  also  been  recorded  in  the  study  area  but  these 
species  do  not  appear  to  be  common  and  therefore  probably  exert  little 
influence  on  local  prey  populations. 

Insectivorous  mammals  such  as  shrews  and  bats  have  not  been  recorded  in  large 
numbers  in  Tract  C-a  vicinity  pinyon-juniper  and  sagebrush  ecosystems. 
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Bats  have  been  captured  in  mist  nets  near  the  few  isolated  pockets  of  open 
water  in  the  study  area  where  they  regularly  feed  on  airborne  insects  at 
dusk  during  the  summer  months.  Bats  probably  roost  by  day  in  the  rock 
outcroppings  and  rock  crevices  prevalent  throughout  the  pinyon- juni per 
vegetation  type  in  the  study  area.  Bats  have  been  known  to  consume  large 
quantities  of  insects  in  certain  areas  where  their  populations  are  large  and 
in  certain  parts  of  the  country,  they  have  been  credited  with  controlling 
the  numbers  of  potential  pest  insects.  Shrews  also  feed  voraciously  on 
insects  but  this  order  of  small  mammals  has  not  been  recorded  regularly  fot 
Tract  C-a  sagebrush  and  pinyon-juniper  ecosystems.  Shrews  by  nature  are 
elusive  and  very  difficult  to  capture  by  conventional  live-trapping  techniques. 
Since  so  few  have  been  captured  in  the  study  area  to  date,  it  is  difficult 
to  speculate  on  their  importance  in  local  ecosystems. 

Avian  predators  like  the  common  flicker,  the  white-breasted  nuthatch  and  the  bl 
gray  gnatcatcher  primarily  (insectivores)  consume  large  quantities  of  insects. 
The  predatory  hawks,  owls,  falcons  and  eagles  prey  on  small  mammals  and  birds 
an.a  hoi n  to  limit  th p  nnm il a t i nn c;  nf  thp^p  animals.  The  ravens  are  generally 
scavengers  but  have  been  known  to  take  live  prey,  particularly  small  mammals 
and  birds. 

Golden  eagles,  great  horned  owls,  kestrels  and  ravens  are  the  most  important 
year-round  avian  predators  in  the  study  area  (Section  7.2.D,  Avifauna). 
Red-tailed  hawks  are  common  during  the  warm  months  in  the  study  area,  but 
their  numbers  dwindle  with  the  onset  of  winter.  Rough-legged  hawks  aie  common 
on  the  study  area  only  during  winter. 

Golden  eagles  range  throughout  the  entire  study  area  during  all  seasons. 

They  are  opportunistic  in  their  feeding  habits  and  their  diet  in  the  region 
of  the  Piceance  Basin  ranges  from  mule  deer  carrion  in  the  winter  to  rodents 
such  as  ground  squirrels  during  summer  ( EC  1  ,  1975).  In  other  areas,  golden 
eagles  have  been  known  to  feed  heavily  on  rabbits  when  this  group  is 
abundant. 


Great  horned  owls  are  found  throughout  the  pinyon-juni per  and  sagebrush 

vegetation  types  on  the  study  area  during  all  seasons  of  the  year.  They  ^ 

seem  to  prefer  nesting  along  rock  cliffs  and  outcroppings  prevalent  along 

washes  and  gulches  throughout  the  pinyon-juniper  ecosystem.  Owl  pellet 

studies  south  of  Tract  C-a  (ECI,  1975)  indicate  that  the  great  horned  owl 

in  this  area  of  the  Piceance  Basin  feeds  almost  exclusively  on  microtine 

rodents  (voles)  throughout  the  year. 

Kestrels  are  common  throughout  the  pinyon-juniper  and  sagebrush  ecosystems 
year-round,  although  their  numbers  in  the  study  area  dwindle  during  winter. 

Kestrels  feed  more  heavily  on  insects  during  the  warm  months,  except  dut  ing  the 
period  when  they  rear  young.  At  that  time,  kestrels  feed  more  heavily  on  small 
mammals  as  a  food  source  probably  because  of  the  greater  energy  demands 
placed  upon  them  by  their  young.  During  fall,  kestrels  have  been  observed 
consuming  large  quantities  of  grasshoppers  in  the  study  area. 


Ravens  are  common  scavengers  found  throughout  the  study  area  all  year.  They 


have  been  observed  feeding  both  on 


dead  cattle  and  mule  deer  during  winter. 


Pellet  studies  indicated  that  ravens  in  this  region  of  the  Piceance  Basin 
also  feed  on  small  mammals  and  birds.  Both  red-tailed  and  rough-legged 
hawks  range  throughout  the  region  where  they  feed  upon -a  wide  variety  of 
rodents,  including  deer  mice,  voles,  ground  squirrels  and  chipmunks  (Ecology 
Consultants,  Inc.,  1975). 


( 


Sagebrush  and  short-horned  lizards  are  the  most  common  predaceous  reptiles 
in  the  study  area.  They  have  been  recorced  in  abundance  in  pinyon-juniper 
stands  where  deadfall  and  rock  outcroppings  provide  adequate  cover.  Both 
reptile  species  are  insectivorous  and  are  only  active  during  the  warm 
months.  Marcellini  and  Mackey  (1970)  demonstrated  quantitatively  that  the 
sagebrush  lizard  is  primarily  a  ground  dweller  in  the  western  part  of  its 
range.  Turner  (1974)  in  a  study  in  western  Col orado, observed  the  sagebrush 
lizard  on  the  ground  57m  of  the  time.  Turner  (1974)  also  found  that  ants 
( Formi ci dae)  accounted  for  59T  of  the  lizard  diet  while  beetles  (Col eoptera) , 


( 
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caterpillars  (tepi  doptera) ,  bugs  (J-iemiptera)  and  larvae  were  also  important 
food  items. 


E.  General  Discussion  of  Terrestrial  Interactions  -  It  should  be  emphasized 
as  was  pointed  out  at  the  beginning  of  this  discussion,  that  terrestrial 
ecological  interactions  are  far  more  varied  and  complicated  than  is  implied 
in  the  simplified  treatment  above.  Many  species  commonly  associated  with 
given  trophic  levels  are  more  properly  classified  as  omnivores.  This  group 
includes  the  shrews,  coyotes,  mice,  ravens,  mountain  bluebirds  and  green-tailed 
towhees.  A  good  example  of  omnivory  is  exhibited  in  the  food  habits  of  coyotes. 
As  previously  stated,  they  consume  vegetable  matter  as  well  as  insects,  mice, 
eggs ,  young  birds  and  carrion.  A  diversified  diet  allows  an  animal  to  be 
opportunistic  in  its  forays  for  food  and  relatively  independent  of  the 
availability  of  single  food  items. 


Other  kinds  of  interactions  could  be  discussed  in  addition  to  those  above. 

One  could  discuss  producer-producer  interactions.  The  prol i feration  and 
expansion  of  the  pinyon-juniper  tree  stratum,  (which  can  result  when  increasing 
livestock  grazing  pressure  or  fire  reduces  the  competition  for  water  and 
minerals  normally  exerted  by  the  herbaceous  and  shrub  strata)  can  also  have 
profound  effects  on  the  composition  and  density  of  the.  herbaceous  and  shrub 
strata.  As  the  tree  canopy  becomes  more  closed,  it  not  only  reduces  the 
amount  of  solar  energy  reaching  the  forest  floor,  but  it  also  produces 
greater  accumulations  of  litter.  This  has  been  the  prevail ing> recent  pattern 
in  pinyon-juniper  forests  (West,  et  al . ,  1975).  Jameson  (1970)  has  indicated 
that  toxic  substances  (phenolic  compounds)  in  the  scales  of  juniper  can  have 
an  inhibitory  effect  on  grass  growth.  These  same  phenolic  compounds  exuded 
by  juniper  scales  may  also  inhibit  the  natural  processes  of  decomposition 
(by  their  effects  on  the  bacteria)  essential  for  nutrient  cycling  (Jameson, 
1970). 


There  are  also  important  interactions  involving  the  direct  influence  of 
physical  environmental  factors  upon  primary  consumers.  Invertebrate  groups 
having  the  greatest  potential  for  negatively  influencing  their  plant  hosts 


» 
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seldom  do  so  except  under  infrequent  climatic  regimes  which  favor  maximum 
population  growth.  Results  of  1975  big  game  studies  around  Tract  C-a  ^ 

indicated  maximum  deer  concentrations  in  the  lesser  shrub  and  pinyon-juniper 
communities  on  north  slopes.  However,  in  severe  winters  (those  most  critical 
to  big  game  population  density)  deep  snows  on  north  slopes  force  the  deer  to 
utilize  the  less  favorable  southwest  slopes  which  are  cleared  sooner  by  more 
direct  sunlight  and  prevailing  winds.  Thus,  the  most  critical  factor  limiting 
the  growth  of  big  game  herds  is  apt  to  be  the  extent  and  quality  of  winter 
range  on  southwestern  slopes.  Finally,  many  animal  species  depend  to  some 
degree  on  the  availability  of  drinking  water.  Thus,  the  effect  of  mine 
dewatering  upon  the  few  seeps  and  springs  in  the  Tract  C-a  vicinity  will  be 
an  item  of  concern  in  oil  shale  development  (Weeks,  et  al . ,  1974). 

Physical  environmental  factors  may  directly  affect  secondary  consumers  as  well. 

For  example,  eagles  may  be  highly  opportunistic  in  the  taking  of  prey  and 
carrion.  However,  their  requirements  for  suitable  nest  sites  are  highly 
specific.  Thus,  eagle  populations  may  depend  more  upon  the  availability  of 
suitable,  remote  cliff  sites  than  upon  food  supplies. 

t 

Although  decomposer  groups  have  not  been  included  in  current  studies  because 
of  the  inadequacy  of  available  field  techniques,  the  activity  is  of  primary 
importance  to  overall  ecosystem  functioning.  By  far,  the  greatest  proportion 
of  the  annual  production  of  non-crop  vegetation  in  the  study  area  falls  to 
the  ground  as  leaf  or  grass  litter.  Much  of  this  is  broken  down  by  decomposers 
such  as  fungi,  bacteria  and  soil  arthropods.  Insect  groups  such  as  Collembola, 
Diplura,  Psocoptera,  Acari  and  Thysanura,  which  are  found  in  abundance  at 
many  pinyon-juniper  and  sagebrush  sites  in  the  study  area,  are  all  soil  - 
litter  inhabiting  scavengers,  and  therefore  play  a  vital  role  in  breaking  down 
detritus  (non-living  plant  and  animal  matter).  Any  interference  with  these 
groups,  and  therefore  with  the  recycling  of  nutrients  back  into  terrestrial 
ecosystems,  will  have  repercussions  throughout  local  food  webs. 

A  habitat  type  of  special  importance  because  of  its  limited  distribution  in 
the  Tract  C-a  area  is  riparian  habitat.  Locally  rare  species,  including 
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amphibians  such  as  the  chorus  frog  and  tiger  salamander,  use  the  water, 
among  other  things,  for  protection  against  mammalian  and  avian  predators. 
Great  blue  herons  feed  on  aquatic  vertebrates  and  many  ducks  feed  on 
aquatic  plant  and  animal  life. 


Tree,  cliff  and  violet-green  swallows  feed  heavily  on  the  many  insects  that 
swarm  over  the  few  water  impoundments  in  the  study  area.  Kill  deer,  yellow- 
legs  and  sandpipers,  observed  at  study  area  impoundments,  feed  on  submerged 
aquatic  invertebrates  as  well  as  some  aquatic  vegetation. 


♦ 


Finally,  the  influence  of  man  on  all  trophic  levels  cannot  be  underestimated 
as  an  important  factor  affecting  local  ecosystems.  He  exports  a  large 
amount  of  the  local  green  biomass  production  through  livestock  grazing,  thus 
removing  both  energy  and  nutrients  from  local  food  webs  and  nutrient  cycles. 
As  a  predator,  man  takes  conrTierical ly  important 'game  species  (such  as 
rabbits,  mule  deer,  sage  grouse  and  waterfowl).  Control  of  "pest"  species, 
such  as  the  coyote  can  have  drastic  effects  upon  local  ecosystems.  Attempts 
to  remove  a  major  element  of  local  ecosystems-,  particularly  a  top  level 
carnivore,  are  certain  to  change  nearly  all  relationships  among  the  remaining 
elements  in  ways  that  cannot  presently  be  predicted.  Man's  influence  cannot 
be  extracted  from  consideration  of  local  ecosystem  interactions  because  man 
is  a  predominant  herbivore  and  carnivore  controlling  much  of  the  area  s 
production,  and  at  the  same  time  introducing  totally  new  influences  into 
local  environments. 
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Appendix  A. 


The  following  tables  are  summaries  of  vegetation  data  for  the 
first-year  environmental  baseline  programs.  Data  for  herbaceous, 
shrub-seedling,  and  tree  strata  are  presented  with  mean,  standard 
deviation,  and  sample  size  for  appropriate  parameters.  When  mean 
values  replace  individual  observations,  the  values  are  presented 
as  mean  of  means,  standard  error,  and  number  of  means  summarized 
(sample  size,  n). 
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3.  13  ( 

8.16, 

6) 

ID 

i 

o, 

2) 

.61 

1.11 

( 

8,16, 

6) 

ID 

ID 

17 

l 

ACHILLEA  LANIJLUSA 

.62 

.10 

10,00  I 

12.65, 

6) 

6000 

t 

8685, 

2) 

2.22 

11.67 

( 

1 1,69, 

6) 

.10 

2.57 

6  7 

3 

CIRSIUM  SP, 

,00 

,00 

.00  ( 

ID  , 

) 

ID 

t 

0, 

2) 

.32 

1,67 

l 

9,00  , 

6) 

ID 

ID 

1  7 

0 

CHENOP00IUM  LEPTOPHYLLUM 

.21 

.05 

5,00  ( 

8.37, 

6) 

9000 

( 

5657, 

2) 

.63 

3,33 

( 

5.16, 

6) 

.20 

6,00 

33 

1 

GALIUM  BORE  A|.E 

b  ,  55 

1.55 

155,00  I 

156,30. 

6) 

101000 

( 

29690, 

2) 

10.79 

56,67 

( 

95,02, 

6) 

5.05 

8,91 

6  7 

1  7 

KOE.LF  R  I  A  GRACILIS 

.77 

.18 

18,33  ( 

99.91  . 

6) 

ID 

t 

0, 

2) 

.95 

5,00 

( 

12,25. 

6) 

ID 

ID 

1  7 

2 

hACKELIA  floribunda 

.70 

,17 

16,67  ( 

90,82, 

6) 

10 

c 

0, 

2) 

.63 

i.ii 

( 

8,  \6, 

6) 

ID 

ID 

17 

1 

SOL  I  DAGO  SP, 

1.26 

.77 

76,67  ( 

107,79, 

6) 

ID 

t 

0, 

2) 

2,59 

11,13 

( 

32.66, 

6) 

ID 

ID 

17 

6 

VIOLA  RUG ALUS A 

9,0! 

2.13 

213,33  ( 

522.56, 

6) 

ID 

( 

0, 

2) 

1,90 

10,00 

( 

29.99, 

6) 

ID 

ID 

17 

t  1 

CAREY  VERNACULA 

2,53 

,60 

60,00  ( 

166.97, 

6) 

ID 

t 

o. 

2) 

2.56 

11.11 

( 

32,66, 

6) 

ID 

ID 

17 

5 

THEWMOPSTS  MONTANA 

11,16 

1.12 

311,67  ( 

302,55, 

6) 

70000 

i 

25656, 

2) 

6 , 90 

36,67 

( 

11,61, 

6) 

3,50 

9.55 

67 

20 

GERANIUM  RICHAWDSONII 

2.66 

,58 

58,33  ( 

71,05, 

6) 

6000 

( 

5657, 

2) 

3.99 

18.3! 

( 

16,02, 

6) 

.10 

1 ,6a 

67 

6 

AQUILEG I  A  CAFRUtFA 

2.16 

.57 

56,67  ( 

00,92. 

6) 

1000 

( 

1919, 

2) 

.95 

5,00 

( 

5,98, 

6) 

.05 

1  ,00 

50 

3 

OSMOWHIZA  OEPAUPERATA 

2.25 

.53 

53,33  I 

1 30,69, 

6) 

ID 

< 

0, 

2) 

,95 

5,00 

( 

12,25, 

6) 

ID 

ID 

17 

3 

POTE  NT  II  LA  PilLChERWlMA 

1,69 

,90 

60,00  ( 

66.8! , 

6) 

sooo 

i 

7071  , 

2) 

.95 

5,00 

( 

8,37, 

6) 

.25 

5,00 

3  3 

3 

SMU  ACINA  S  TE  l  L  AT  A 

2, S3 

,60 

60,00  I 

91,61, 

6) 

9000 

i 

9099, 

2)  - 

l.W 

16,67 

( 

19,66, 

6) 

.65 

2,70 

67 

6 

COLLOM]A  LINEARIS 

.07 

.02 

1,67  ( 

6,08, 

6) 

ID 

< 

0, 

2) 

.12 

1,67 

( 

9,00, 

6) 

ID 

ID 

1  7 

0 

TARAXACUM  OFFICINALE 

,20 

.07 

6,67  ( 

12,11, 

6) 

3000 

i 

9293, 

2) 

.63 

3.33 

( 

5,16, 

6) 

.15 

9,50 

33 

1 

OSMORHIZA  DtPAtiPFRATA 

7.19 

1.75 

175,00  ( 

297,30. 

6) 

97000 

i 

79953, 

2) 

7,99 

61.67 

( 

96,22, 

6) 

9,05 

11.66 

50 

is 

clematis  culomhiana 

t  ,20 

,20 

28,11  ( 

60,19. 

6) 

2000 

( 

2828, 

2) 

1.27 

6,67 

( 

12,11, 

6  ) 

.10 

1  .50 

3  S 

2 

HE  t  I ANTHf  LL  A  UN  1 E 1  OR  A 

.07 

.02 

1  ,67  ( 

9.00, 

6) 

ID 

i 

o. 

2) 

.32 

1  ,67 

( 

a ,  00, 

6) 

ID 

10 

1  1 

0 

STIPA  Cl  ILUMH  I  ANA 

1.55 

.17 

36,67  C 

56,80. 

6) 

ID 

t 

0, 

2) 

2,59 

13.11 

( 

2!  ,60, 

6) 

ID 

ID 

33 

9 

CIRSItJM  AWvFNSF 

.56 

.11 

11,33  I 

32,66, 

6) 

ID 

( 

0, 

2) 

.63 

1.31 

( 

0.16, 

6) 

ID 

ID 

1  7 

1 

LINUX  K  I  NT.  II 

1.91 

.13 

33,33  ( 

01.65, 

6) 

ID 

i 

0, 

2) 

.12 

1.67 

( 

9,00, 

6) 

ID 

ID 

17 

2 

HFL  I  AMTHFLL  A  IJNIFI  ORA 

,09 

.20 

20,00  ( 

90,00. 

6) 

29000 

c 

9899, 

2) 

.61 

1.13 

( 

5,16, 

6) 

1.65 

93,50 

33 

1 

VIOLA  NUT  TALL  11 

.56 

.11 

11,33  ( 

32,66, 

6) 

26000 

( 

33961  , 

2) 

.95 

5,00 

( 

12.25, 

6) 

1,20 

29,00 

1  7 

2 

SOLIUAGO  Mill  T  IRADI  ATA  VAR,  S 

.92 

.22 

21,67  ( 

53.07, 

6) 

7000 

( 

9099, 

2) 

.61 

i.ii 

( 

8.16, 

6) 

.15 

10,50 

1  7 

2 

F  R I  (it  WON  SPEC  JOSUS 

.16 

.03 

3,33  ( 

8,16. 

6) 

3000 

t 

6263, 

2) 

.63 

i.ii 

( 

8,16, 

6) 

.15 

9,50 

17 

i 

CIRSIUM  AWVFNSE 

.  35 

,00 

8,33  ( 

20,61, 

6) 

7000 

9099, 

2) 

.95 

5.00 

( 

12,25, 

6) 

.15 

7,00 

1  7 

1 

At.l  SPECIES 

23,67 

2367, SO 

990000 

NOTES*  1)  I  Da  INSUFFICIENT  DATA,  DENSITY  DATA  NOT  COLLECTED  FOR  ALL  SPECIES  ANO  ALL  TRAN9FCTS, 
21  SOCIABILITY  IS  I ) E PfcNDfcNT  UPON  DENSITY  DATA, 

\)  ST  anDARO  DEVIATION  FOR  PEW  CFNT  COVER  CAN  HE  CALCULATED  FROM  COVER  DATA, 
u)  IMPORTANCE  value  f duals  RELATIVE  COVER  plus  relative  frequency 


A-2 


SHRUB-SEEDLING  stratum--  aspen 

summary—  5  NON-PERM,  TR ANSEC T  ( S ) / T  YPE  1975 


SPECIES 

*** 

COVER 

RELATIVE 

DENSITY 

*  *  • 

FREQ 

IMPORTANCE 

VALUE* 

PER  CENT 
COVER 

*  frequency 
mean  (  so, 

** 

N  ) 

*  *  ft  **ft  * 

M2 /HA 

COVER  *•«»»•*• 

(  STO  DEV,  N  ) 

***** 

NO/HA 

DENSITY 
(ST  DEV, 

•  *  *  * 

N  ) 

MEAN 

MEAN 

INTERCEPT 
(STD  ERR, 

(CM) 

N  ) 

CONSTANCY 

POPULUS  TREMULOIDES 

12 

6 

i« 

52 

9,29 

80 

( 

05, 

5) 

929,20 

( 

867,97, 

5) 

817 

t 

610, 

5) 

61.37 

< 

18.95, 

5) 

80 

PSEUDOTSUGA  MENZIESII  (T) 

0 

0 

0 

0 

,00 

0 

( 

0. 

St 

t  00 

{ 

,00, 

5) 

0 

( 

0, 

5) 

,00 

< 

.00, 

5) 

0 

ACER  GLABRUM 

6 

t 

8 

19 

9,39 

99 

( 

06, 

5) 

038,60 

( 

603,01 , 

5) 

101 

( 

102, 

S) 

91,46 

i 

66,16, 

5) 

60 

ARTEMISIA  FRIGIDA 

1 

0 

2 

9 

i.n 

12 

( 

27, 

5) 

110,80 

( 

207,76, 

5) 

21 

( 

52, 

S) 

22.16 

c 

22.16, 

5) 

20 

ARTEMISIA  TRIDEnTATA 

0 

0 

1 

2 

.00 

8 

( 

Hi 

5) 

,00 

( 

,00, 

5) 

11 

( 

18, 

5) 

,00 

( 

.00, 

5) 

40 

PRIJNUS  VIRGINIANA 

16 

10 

12 

92 

12.10 

68 

( 

10, 

5) 

1230,20 

( 

780,71, 

S) 

1993 

< 

1905, 

5) 

56,1  1 

t 

10.96, 

S) 

80 

QUFRCUS  GAMBELII 

0 

0 

1 

2 

.11 

8 

( 

11, 

5) 

31,00 

( 

69,12, 

5) 

7 

( 

0. 

5) 

31,00 

( 

11.00, 

5J 

40 

PACHYSTIMA  myrsinites 

0 

9 

9 

8 

.21 

20 

( 

05, 

5) 

20,80 

( 

06.51, 

5) 

621 

( 

1  399  * 

5) 

1.19 

< 

1.39, 

S) 

20 

RIBES  SP, 

0 

1 

3 

5 

.26 

16 

( 

16, 

5) 

26,00 

( 

58.10, 

S) 

190 

( 

025, 

5) 

2,89 

( 

2, 89, 

5) 

20 

amelanchier  ijtahensis 

18 

3 

9 

30 

11.87 

S2 

( 

50, 

5) 

1187.20 

( 

2111,09, 

5) 

450 

( 

618, 

5) 

81,96 

( 

01.18, 

5) 

60 

SYMPHOR  ICARPOS  OMF.OPH t LUS 

IS 

22 

19 

SI 

1  1 ,6S 

80 

( 

95, 

5) 

1165.20 

( 

519,71, 

5) 

1117 

( 

2117, 

5) 

30.94 

c 

6.09, 

5) 

80 

AMELANCHIER  ALNIFOLIA 

20 

10 

7 

91 

18.81 

90 

( 

55, 

5) 

1880,60 

( 

2627,81 , 

5) 

1  167 

( 

1876, 

5) 

08.71 

t 

29,89, 

5 ) 

40 

ROSA  WOODS  I I 

5 

21 

i« 

91 

3,78 

80 

< 

05, 

5) 

378,90 

( 

520,70, 

S) 

1117 

( 

9765, 

5) 

1  ft  ,  4  8 

( 

6,04, 

5) 

B0 

HIRES  CFREtJM 

1 

3 

9 

8 

1.1! 

20 

( 

05, 

5) 

110,60 

( 

207,11, 

5) 

900 

( 

899  ? 

5) 

5,27 

c 

5,27, 

St 

20 

RIME'S  INEWME 

2 

12 

9 

19 

1.10 

29 

( 

01, 

5) 

133,60 

( 

298,70, 

5) 

1771 

( 

1928, 

S) 

5,34 

( 

5.10, 

5) 

40 

ALL  SPECIES 

78,96 

7896,20 

1  0201 

NOTES?  1)  IMPORTANCE  VALUE  ■  RELATIVE  COVER  ♦  RELATIVE  DENSITY  ♦  RELATIVE  FREQUENCY,, 
2)  STANDARD  DEVIATION  TOR  PER  CFNT  COVER  CAN  BF  CALCULATED  FROM  COVER  DATA, 


MATURE  TREE  STRATUM. o  aspen 

summary--  5  NPN-PFRM,  TRANSEC T ( S) /T VPF  1975 


***  RELATIVE  ***  IMPORTANCE  PER  CENT  *  FREQUENCY  •  * 


SPECIF  S 


k  *  *  * 

N  ) 

***** 

no/ha 

DENSITY 
(ST  DEV, 

*  *  *  * 

N  ) 

5) 

623 

(  212, 

5) 

5) 

17 

(  17, 

S) 

640 

PnPULUS  TRE  MULO IDES 
PSFUDOTrtlGA  MFNZTFSn  (TT 


97 

I 


97 

3 


91 

7 


2ft  7 
1  1 


ALL  SPECIES 


91,31  100  (  0, 

i.io  ft  <  la, 

92,93 


5) 

5) 


9113,00  ( 
110,90  ( 

9293,90 


991  ,67, 
246,86, 


MEAN  INTERCEPT  (CM)  ****************  BASAL  AREA  *  *  *  **  *  *  *  *  *  *  *  *  *  * 

MEAN  (STO  ERR,  N  )  RELATIVE  M2 /HA  (  STD  DF  V ,  N  )  IMP  VAL**  CONSTANCY 


POPULUS  TREMULOIDES 
PSEUDOTSUGA  MENZIESH  (T) 

ALL  3PECIES 


276,06  ( 
55,20  ( 


93,36, 

55,20, 


5) 

5) 


20,91  ( 
e  7ft  ( 

21,71 


14,87, 
'  1,79, 


5) 

5) 


286 

19 


100 

20 


NOTES?  n  importance  value  IS  PRF8FNTFD  as  («)THF  SUM  OF  RELATIVE  COVER,  DENSITY  AND  FREQUENCY,  AND 
(**)ThF  SUM  OF  RELATIVE  BASAL  APfA,  DtNSTTY  AND  FREQUENCY. 

2)  STANDARD  DEVIATION  FOR  PER  CENT  COVFR  CAN  HE  CALCULATED  FROM  COVER  DATA, 


HERBACEOUS  STRATUM--  DOUGLAS  FIR 

Summary--  6  herb  transects  uithin  type--  Douglas  fir 


SPECIES 

RELATIVE 

COVER 

PERCENT 

COVFP 

****** 

M?/MA 

COVER  ******* 

(  STD  DEV,  N  ) 

****  density  **** 

NO/HA  (STD  OE  V , 

N  ) 

RELATIVE 

EREOUEMCY 

PER  CENT  FREQUENCY 
MEAN  (ST, DEV,  N  ) 

NUMBER 

/QUAD. 

SUCIABILITY 

constancy 

importance 

VALUE 

.CARE*  GE YE w  I 

SB.  93 

8,99 

899,1 7 

( 

494,05, 

6) 

ID 

( 

0, 

4) 

35.22 

93.33 

( 

5.16, 

<>) 

ID 

id 

100 

94 

(mCHILLEA  LANUtf»SA 

1.S3 

•  23 

23.33 

< 

38.30, 

6) 

12000 

( 

9798, 

4) 

3.19 

8.33 

( 

4.06, 

6) 

.60 

7,20 

83 

5 

MOLDAVICA  PARVIELOPA 

•  ss 

.08 

B.  33 

( 

13.29. 

6) 

500 

( 

1000, 

4) 

1.89 

5.00 

( 

5.98. 

6) 

.02 

.so 

50 

2 

LITHOsPERmijh  RiipFRALF 

1,09 

.17 

1  6 , 67 

( 

26,50, 

6) 

1500 

( 

1915, 

4) 

1.89 

5.00 

( 

5.9fl, 

6) 

.07 

1  .50 

50 

3 

BROMIIS  SP. 

.00 

.00 

,00 

( 

ID  , 

) 

10 

c 

0. 

4) 

.63 

1,67 

( 

4.06, 

6) 

ID 

10 

17 

1 

ASTRAGALUS  TENflU'S 

5,96 

.83 

83.33 

( 

146.65* 

6) 

20500 

( 

29352, 

4) 

8, 18 

21.67 

( 

29.99, 

6) 

1,02 

4.73 

50 

14 

L  INUM  k  TNGI I 

2.84 

.“3 

43.33 

( 

106.14, 

6) 

ID 

( 

0, 

4) 

4,40 

1  1  .67 

( 

28.58, 

6) 

ID 

ID 

17 

7 

VIOLA  SP. 

.n 

.02 

1  .  b  7 

( 

4.08, 

6) 

loon 

< 

2000, 

4) 

1.26 

3.33 

( 

5.16, 

6) 

.05 

1,50 

33 

1 

STTPA  COLUMBIANA 

.66 

.10 

10.00 

( 

29.99. 

6) 

ID 

( 

0, 

4) 

1  .89 

5.00 

( 

8,37, 

6) 

ID 

ID 

33 

3 

TARAXACUM  OFF ICI N ALE 

.  1 1 

.02 

1  ,B7 

( 

4.08, 

6) 

500 

( 

1000, 

4) 

.63 

1  .67 

( 

4.08, 

6) 

.02 

1,50 

17 

1 

HELIANTHFLIA  UNIFIURA 

.2? 

.03 

3.33 

( 

8.16, 

6) 

15000 

( 

30000, 

4) 

.63 

1.67 

( 

4.08, 

6) 

.75 

45,00 

1  7 

1 

THERM.IPSIS  MONTANA 

.2? 

.03 

3.33 

( 

8.16, 

6) 

500 

( 

1000, 

4) 

.63 

1  .67 

f 

4.08, 

6) 

.02 

1.50 

17 

1 

THALICTRIIM  eendlfri 

10.05 

1  .S3 

153.33 

( 

150,69, 

6) 

49000 

t 

11832, 

4) 

5.03 

13.33 

c 

13,66, 

6) 

2.45 

18,37 

67 

15 

ERTGFRON  SPtCIOSUS 

2,40 

.37 

3b  ,  67 

( 

62,50, 

6) 

1  7500 

c 

29629, 

4) 

4,40 

11.67 

( 

1 3.29, 

6) 

.88 

7.50 

50 

7 

AGROPYRfJN  TWACHYCAULUM 

,7B 

.12 

1  1  .67 

< 

16.35, 

6) 

10 

< 

0, 

4) 

2.52 

6.67 

( 

12.11, 

6) 

ID 

ID 

33 

3 

GALIUM  BORE  ALE 

2.  IB 

.33 

33,31 

( 

92.27. 

6) 

31000 

( 

25639, 

4) 

6.29 

16.67 

( 

18.62, 

6) 

1.55 

9.30 

67 

8 

CREPIS  ACUmInaTa 

.11 

.02 

1  .67 

( 

4.08, 

6) 

500 

( 

1  000  , 

4) 

.63 

1  .67 

( 

4.08, 

6) 

.02 

1.50 

17 

1 

AGU I  LEG  I  A  CAE  RUI  E  A 

1.20 

.18 

18.33 

t 

90.21, 

6) 

2000 

< 

2828, 

«) 

1 .26 

3.33 

( 

5.16, 

6) 

.10 

3.00 

33 

2 

KOELFRIa  GRACILIS 

.11 

.02 

1.67 

( 

u. 08, 

6) 

10 

( 

o  , 

4) 

.61 

1 .67 

( 

4.08, 

6) 

ID 

ID 

1  7 

1 

VIOLA  A  L*UfiC  A 

.9fi 

.IS 

15.00 

( 

36.79, 

6) 

4500 

t 

9000, 

4) 

3.19 

8.33 

( 

20,41, 

6) 

.22 

2 . 7  u 

17 

a 

VIC  I  A  AMERICANA 

2.73 

.92 

41.67 

( 

88.19, 

6) 

11500 

( 

19209, 

4) 

3.19 

8,33 

( 

16,02, 

6) 

•  57 

6.90 

33 

6 

OSMIJRH  I  7  A  nE.PAHDE  RA  T  A 

2.95 

.OS 

45.00 

( 

88,03, 

6) 

15500 

< 

20809, 

4) 

3.77 

19.00 

( 

16.73, 

6) 

.  .77 

7.75 

33 

7 

SOLIDAGC.  SP. 

2.40 

.37 

3b  ,  6 7 

( 

8  9,81  , 

6) 

12000 

( 

24000, 

4) 

1.26 

3.33 

( 

8.16, 

6) 

,60 

18.00 

17 

a 

SMIL  AC  IN  A  ST  El  LATA 

,6b 

.10 

10.00 

( 

16.73, 

6) 

1000 

c 

1155, 

4) 

1.26 

3.33 

( 

5.16, 

6) 

.05 

1  .50 

33 

2 

CHENOPPDIUM  F  R  E  MON  T I T 

.66 

.10 

10.00 

t 

24.49, 

6) 

5000 

( 

10000, 

4) 

.63 

1.67 

c 

4.08, 

6) 

.25 

lS.oo 

17 

1 

8 r n m li s  mawGINaTus 

.33 

.05 

5.00 

( 

B.37, 

6) 

ID 

< 

0, 

4) 

2.5? 

6,67 

( 

10,33, 

6) 

ID 

ID 

33 

3 

STIPA  C  0  M  A  T  A 

.11 

.02 

1.67 

( 

4.08, 

6) 

10 

( 

0, 

4) 

.63 

1  ,67 

( 

4.06, 

6) 

Id 

10 

17 

l 

VIOLA  NUTTALLM 

.43 

.OS 

5,00 

( 

12.25, 

6) 

3500 

« 

7000, 

4) 

1  .26 

3.33 

( 

8,16, 

6) 

.17 

5.25 

17 

2 

viol  A.  PALLENS 

.33 

.OS 

5.00 

( 

12.25, 

6) 

2000 

( 

4000, 

4) 

t  .26 

3.33 

( 

8.16, 

6) 

.10 

3.00 

17 

2 

ALL  SPECIES 

15.26 

1525.83 

206500 

notes: 


n  m=  INSUFFICIENT  DATA,  DENSITY  DATA  NOT  collected  FOR  all  SPECIES  and  all  TRANSECTS. 
2)  S' ICI ABILITY  is  dependent  UPON  DENSITY  data. 

5)  STANDARD  DEVIATION  for  PER  CENT  CnvFR  CAN  BE  CALCULATED  FROM  COVER  DATA, 

4)  Importance  valuf  EQUALS  RELATIVE  COVER  PIUS  RELATIVE  FREQUENCY 


SHRUB-SF  tni.  IMG  STRATUM--  DOUGLAS  FTP 
Summary--  s  N(N-PR«*.  TRANSF C T ( S ) /T YPE  1975 


•  **  relative  ***  importance  PFR  cent  *  frequfncy  ** 


SPECIES 

COVER 

DENSITY 

FREQ 

VALUE • 

COVER 

mean 

( 

SD, 

N  ) 

PSEUOUTSUGA  MEN/IESJT  (T) 

1  4 

14 

17 

45 

7.77 

100 

( 

0, 

5) 

mahunTA  REPENS 

0 

0 

1 

2 

.01 

0 

( 

18, 

5) 

ACER  GLABRijM 

3 

1 

3 

7 

1.S7 

20 

( 

35, 

5) 

ARTEurSl  A  TRIDE^  TATA 

0 

0 

1 

1 

.90 

4 

( 

9, 

5) 

CERCnfARpus  MftNTANUS 

0 

0 

1 

1 

.00 

« 

( 

18, 

5) 

CHR  YSriTHA  4NII$  \AuSEf'S"S 

n 

0 

l 

1 

.08 

4 

( 

9, 

5) 

C  HR  Y  ST.  T  MAHNOS  V  I  SC  T  D  I E  L'-'RUS 

n 

0 

1 

1 

.02 

a 

< 

9, 

5) 

PRUNUS  V  IRdNl  A\A 

5 

3 

6 

14 

2.79 

36 

( 

50, 

5) 

^purshta  trIdfmata 

1 

0 

1 

1 

.39 

4 

c 

9, 

5) 

Bfelltf  RCIIS  GAMHEl  l  T 

4 

6 

6 

is 

2.18 

32 

( 

36, 

5) 

A  f  H  Y  s  T  I  i  a  hYRSTMTES 

1  3 

5 

3 

22 

7.36 

20 

( 

45, 

S) 

^^PJiSA  SP. 

0 

1 

2 

3 

.04 

12 

( 

27, 

5) 

AmELAnCHIER  UTAHEnsIS 

22 

9 

1  3 

43 

12.44 

72 

( 

44, 

5) 

SYMPHHR I  CARPUS  URFlIPHlLUS 

20 

36 

17 

75 

1  1  .29 

1  0  0 

( 

0, 

5) 

AmE L anChiep  alNIHjLI a 

12 

3 

4 

19 

6.75 

24 

( 

4  3, 

5) 

Hfunoiscus  oiiMfisus 

0 

ft 

2 

3 

.06 

1? 

( 

27, 

5) 

posa  * non si  I 

1 

6 

8 

15 

.64 

48 

( 

41  , 

5) 

RIMES  CEREUM 

1 

1 

3 

5 

.42 

20 

( 

45, 

S) 

RIMES  INERME 

3 

5 

3 

12 

1.71 

20 

( 

45, 

5) 

SAMHUCUS  CUURRLM 

0 

0 

1 

1 

.00 

8 

( 

10, 

5) 

ALL  SPECIES 

55.91 

NOTFS:  1)  IMPORTANCE  value  S  RELATIVE  COVER  ♦  RELATIVE  DFNSITY  ♦  PELATIVE  FREQUFNCY 
2)  STANDARD  DEVIATION  FOR  PER  CENT  COVER  CAM  RF  CALCULATED  FPQm  COVER  DATA. 


******  covfR  ******** 

M2/HA  (  STD  DEV 


*****  DENSITY  **** 


MEAN  INTERCEPT  (CM)  CONST ANC  v 


N  ) 

N(  1  /  h  A 

C  ST 

DEV, 

N  ) 

MEAN 

(STD  ERR, 

N  ) 

5) 

1607 

( 

745, 

5) 

69.19 

( 

11. 87, 

5) 

100 

5) 

20 

( 

45, 

5) 

1.00 

( 

1.00, 

5) 

20 

5) 

87 

( 

159, 

5) 

42.1  1 

( 

27.27, 

5) 

40 

5) 

li 

( 

30, 

5) 

.00 

t 

•  00, 

5)  \ 

20 

5) 

to 

( 

22, 

S) 

.00 

( 

•  00, 

5) 

20 

5) 

3 

( 

7, 

S) 

7.8  0 

( 

7.00, 

5) 

20 

5) 

13 

( 

30, 

5) 

2 .  ?n 

( 

2.20. 

5) 

20 

5  1 

353 

( 

538, 

5) 

21.80 

( 

13.78, 

5) 

40 

5) 

10 

( 

22, 

5) 

3  4,00 

( 

34.00, 

SJ 

20 

5) 

690 

( 

060, 

5) 

19.77 

( 

9,13, 

5) 

60 

5) 

663 

( 

140  3, 

S) 

21 .65 

t 

21,65, 

5) 

20 

5) 

110 

( 

246  • 

S) 

.67 

( 

,67, 

5) 

?o 

5) 

1  047 

( 

1  4  39, 

5) 

71.56 

( 

25.40, 

5) 

80 

5; 

4597 

( 

1846, 

5) 

2  7.49 

( 

9.12, 

5) 

too 

5) 

310 

( 

675, 

5) 

20.46 

( 

20.46, 

5) 

40 

5) 

53 

( 

119, 

5) 

5.60 

( 

5.60, 

5) 

20 

5) 

703 

c 

1155, 

5) 

9.61 

( 

9,98/ 

5) 

80 

S) 

70 

( 

157, 

5) 

7.0  3 

( 

7.03, 

5) 

20 

5) 

623 

( 

1  394, 

SJ 

3. 57 

( 

3.57, 

5) 

20 

5) 

7 

( 

15, 

5) 

1  .00 

t 

.00. 

5) 

20 

777 .20 

1,00 

157.20 
.oo 
.00 

7.8  0 
2.20 
279.00 
34.00 
217.60 
736,00 
a,  0  0 
1249,00 
1119.R0 

675.20 
5.60 

63.60 

42.20 

171.20 

.  no 

5591,20 


622. 

2. 

215. 


17. 
4  , 
4  11  . 

76. 
260. 
(  16*15. 
C  *. 
( 


925, 

(  414. 

(  1509. 

12. 

1  14. 

94. 
362. 


19, 
24, 
31 , 
00, 
00, 
44, 

92, 
57, 
03, 
29, 
75, 
94, 
48, 

93, 
79, 
52  * 
43, 
36, 
«1* 
00, 


12240 


MATURE  TREE  STRATI"*  —  —  OHUGLAS  FIR 

SUMMARY--  5  NPN-PFRM.  T R A nSF C T f S ) / T YPE  1975 


SPECIES 

***  RELATIVE  ***  I MPHR  T  ANCE 

COVER  DENSITY  FREQ  vAU*F* 

PER  CENT 
c  o  vfr 

•  FREQUENCY 
*EAN  (  SD,  N 

*  * 

) 

******* 

M2/HA 

cuvrc  **** 

(  STD  DEV, 

**»*  *****  DENSITY  •*** 

N  )  Nil  /  H  A  (ST  DEV,  N  ) 

PHPULUS  rREMJl.UintS 

l  1  4 

6 

.60 

4  ( 

9  , 

5) 

6  0 . 0  0 

(  1  3a. 16, 

5)  3  (  7,  5) 

PSfcunmsuGA  tn 

99  99  96 

294 

53.77 

100  ( 

0, 

5) 

5376.00 

(  2211.9?, 

5)  967  (  69,  5) 

A | l  SPECIES 

5a, 37 

5436.00 

470 

mean  intercept 

(CM) 

********** 

******  BASAL  AREA  *************** 

Mt  AN 

(STD  ERR 

,  N  ) 

relative 

M2/HA  ( 

STO  DEV,  N  )  IMP  val** 

constancy 

PMPHLUS  TRfcMUl HIDES 

20.00 

o 

c 

rv 

.  51 

0 

.10  ( 

.23,  5)  5 

20 

PSEUDHTSUGA  menzIESTT 

(T) 

325.06 

(  41.63 

.  5) 

100 

30.89  ( 

30.12,  5)  ?95 

100 

ALL  SPECIES 

31  .00 

NfJTFSj  11  l  mrc'iRT  a\CE  value  is  PRESENTED  AS  (*)ThE  SUM  riF  RELATIVE  CfIVEP,  DENSITY  AND  FREQUFNCY,  AND 
(**)THE  SUM  OF  RELATIVE  riASAL  AREA,  DENSITY  A  \Q  E  RFQUFNC  Y . 

2)  S  T  A  n  D  A  k  D  DEVIATION  EftP  PER  CENT  COVER  CAN  BE  CALCULATED  FROM  COVER  DATA. 


A~3 


HERBACEOUS  STRATUM—  MtXFD  BRUSH 

SUMMARY--  IS  HERB  TRANSECTS  WITHIN  TYPE--  MIXED  BRUSH 


SPECIES 

RELATIVk 

COVER 

PERCENT 

COVER 

M2  /HA 

COVER  ******* 

C  STD  DEV,  N  ) 

****  DENSITY  **** 
NO/HA  (STD  DEV# 

N  ) 

WELATT VF 
FREQUENCY 

PER  CENT  FREQUENCY 
MEAN  (ST,  DEV,  N  ) 

NUMBtR 

/QUAD, 

SOCIABILITY 

CUNSTA6CY 

CLtMATIS  HINSllTISSl'MA 

.67 

.os 

5,33 

t 

11 ,dS, 

15) 

400 

( 

84  3  , 

10) 

•  7fa 

d.67 

( 

5.99, 

id 

.02 

.75 

s  T I P A  SP , 

.so 

.06 

9,00 

( 

IS. 60, 

15) 

ID 

< 

0, 

10) 

,91 

3.33 

( 

Id. 91 , 

1.5) 

I D 

HAPLOPAPPUS  NUTALLU 

6,58 

.11 

52,67 

( 

106, S3, 

15) 

16900 

( 

32630, 

10) 

6.11 

21.11 

t 

46, dl, 

id 

,8d 

3,84 

ROME*  III  A  HE  NS  IS 

,00 

,00 

,00 

( 

in  , 

) 

ID 

( 

0, 

10) 

,  1 9 

.67 

( 

2 , 58 , 

IS) 

IO 

ID 

1.17 

.01 

9,33 

( 

dd , 71 , 

15) 

000 

( 

7510, 

10) 

d.  10 

7,33 

( 

1 5.87, 

IS) 

.OK 

•  t>‘> 

33 

LINUM  L  E  W I S I I 

2.08 

.17 

16.67 

< 

dl. d6. 

15) 

1  1600 

( 

dOldS, 

10) 

9 , 39 

35,33 

i 

dd.69. 

15) 

.18 

3,78 

47 

FRIOGONHM  U M B E L L  A T U M 

5.16 

.41 

<u,ii 

( 

111,81. 

15) 

13900 

( 

175 1 d , 

10) 

2.48 

8.67 

( 

IS, 06, 

15) 

.67 

7,73 

53 

ER1UERON  SP, 

,00 

,00 

.00 

( 

10 

) 

ID 

( 

0, 

10) 

1.51 

5.11 

t 

11,98, 

id 

ID 

IP 

HROMUS  SP, 

,00 

.00 

,00 

( 

10  , 

) 

ID 

c 

0, 

10) 

.  18 

1.11 

( 

l.Sd. 

id 

10 

ID 

1  3 

UTHOSPERMiJM  RUOERALE 

.9d 

.01 

i.ii 

( 

7,d6, 

15) 

600 

i 

1150, 

10) 

.57 

d.00 

( 

4.14, 

15) 

,0  1 

!  .50 

20 

CREPT  S  SP, 

.00 

.  ii 

( 

t.dl, 

15) 

ID 

( 

0, 

10) 

,18 

1.11 

< 

3,52, 

15) 

ID 

1 1) 

A  CROP  Y  RflN  SP, 

was 

.10 

10,00 

( 

25.61, 

IS) 

ID 

< 

0, 

10) 

1,91 

6,67 

( 

14,96, 

IS) 

ID 

ID 

20 

PHYSARIA  FLORldUNDA 

,58 

.  os 

6,67 

c 

7.61, 

15) 

3600 

< 

4709, 

10) 

d  b  b7 

9,11 

( 

Id. HO, 

IS) 

,18 

1.93 

ANTE NN ARIA  SP, 

,oo 

.00 

,00 

c 

ID  , 

) 

ID 

( 

0, 

10) 

.76 

d,67 

( 

7.99, 

IS) 

ID 

ID 

1  3 

AGRUPYRON  S'UTHII 

.00 

.01 

.67 

( 

d.58, 

11) 

ID 

( 

«, 

10) 

.57 

2,00 

i 

4.14, 

IS) 

ID 

ID 

20 

JIJNCUS  SAX  I  MON  T  AMDS 

d.  13 

.11 

IB, 67 

i 

66. d6, 

15) 

sooo 

( 

llldd, 

10) 

.91 

3.33 

( 

7,?U. 

IS) 

o  25 

koele»ia  gracilis 

d.0? 

.19 

19,33 

t 

33.69, 

IS) 

ID 

( 

0, 

10) 

4  B?0 

14,6/ 

( 

22 , 0  0 , 

IS) 

ID 

I  f) 

CY MOP 7 CRUS  SP, 

,00 

,00 

,00 

< 

ID  . 

) 

in 

( 

0, 

10) 

.19 

,67 

( 

2,58, 

IS) 

I D 

I  n 

TARAXACUM  OFFICINALE 

.00 

.00 

,00 

t 

ID  , 

) 

ID 

( 

0, 

10) 

.  3« 

3  •  33 

( 

S.  1  6, 

1  5 ) 

ID 

ID 

SENE  CIO  CANUS 

1.75 

•  14 

19,00 

c 

11 .6?, 

15) 

1  0600 

( 

115d0, 

10) 

1.56 

4.67 

( 

15,52, 

IS) 

.S3 

11,36 

CWVPTANThA  SP, 

.so 

.04 

9 ,00 

i 

id. OH, 

15) 

TO 

( 

o, 

10) 

o  38 

!  .  51 

( 

3.52, 

IS) 

ID 

in 

1  3 

POA  sandmen  (» 

3. 0B 

,?s 

29,67 

( 

71.70, 

15) 

ID 

c 

0, 

10) 

d.?9 

8 .00 

( 

23. S  6 , 

IS) 

ID 

m 

20 

OK  Y /OPS  I S  H Y  ME NO  I DL  S 

8,8  3 

.71 

70,67 

( 

79,68# 

15) 

6  00 

( 

ldb5. 

10) 

8,02 

28 , 00 

( 

23.08, 

IS) 

,02 

.07 

87 

SMI  IDA G<  1  SP, 

,  0  M 

.01 

.67 

c 

2.58, 

15) 

ID 

( 

«, 

10) 

.18 

1  .33 

( 

3.52, 

IS) 

ID 

in 

1  3 

C 01  L  I  NS  I  A  PARV  I  FI.  ORA 

.0« 

,00 

.  33 

c 

1  ,dO, 

11) 

3200 

( 

68  1  d , 

10) 

d.d  9 

8, 0l» 

( 

1 5.08, 

15) 

.16 

2.0  0 

3  3 

GENT  I  ANA  SP. 

.08 

.01 

.67 

t 

d.SH, 

15) 

ID 

< 

0, 

10) 

.  38 

1  .51 

( 

1,16, 

IS) 

ID 

in 

7 

ERIOGONUM  SP, 

,  OB 

,01 

.67 

( 

d,1B. 

15) 

ID 

( 

0, 

10) 

.19 

.67 

( 

2,58, 

11) 

ID 

in 

7 

^  HiunoNUH  "vat  if  ui. ! um 

,25 

.02 

2,00 

( 

7.71, 

15) 

ID 

( 

0, 

10) 

.17 

2.00 

( 

7.71, 

IS) 

IP 

ID 

7 

LUPIMkS  SP, 

.02 

2.00 

c 

7.71, 

id 

10 

t 

0, 

10) 

,  S  7 

2,00 

( 

7.71, 

IS) 

ID 

ID 

7 

POA  SP, 

,00 

.00 

.ii 

( 

1  ,dO, 

IS) 

in 

( 

0, 

10) 

1.16 

6.67 

( 

13.02, 

IS) 

IP 

1  n 

2  0 

TRIEOLTUM  SP, 

,00 

.00 

,00 

f 

ID  , 

> 

ID 

( 

0, 

10) 

.19 

.67 

( 

d  ,  18  , 

IS) 

ID 

in 

7 

EPILOMIUM  ADF  NOC  AuLfiN 

0,00 

.n 

32,00 

( 

111,80, 

IS) 

ID 

( 

0, 

10) 

d.io 

7  i  11 

( 

dl .18, 

35) 

IP 

ID 

1  3 

PHI  nx  1  ONG  I  FOL  ’  A 

.00 

,00 

,00 

( 

TO  . 

) 

2000 

t 

6  6  d?  , 

10) 

1  .  34 

4,67 

( 

9.15, 

id 

.  1  o 

2.14 

27 

CAREX  GEYFWI 

29,  bS 

2.37 

dl/.il 

( 

618.61 , 

11) 

ID 

< 

0, 

10) 

8, 78 

30,67 

( 

40,94, 

IS) 

ID 

ID 

S3 

L YGOOFSM I  A  Juno  a 

,0H 

,01 

,67 

( 

2,58, 

IS) 

ID 

( 

Or 

10) 

.  38 

mu 

( 

S.  10, 

15) 

IP 

ID 

7 

DU  PH  J  N  1 1 IM  NfLSON!  I 

,  0  0 

,00 

,  oo 

( 

ID  , 

) 

IO 

< 

0, 

10) 

•  76 

2,67 

c 

7.99, 

IS) 

ID 

in 

1  3 

OSMflRHl/A  SP0 

,  3  3 

.03 

d,67 

( 

10.15, 

IS) 

ID 

( 

o, 

10) 

.  38 

i .  ii 

( 

S  ,  1  6  , 

15) 

ID 

in 

7 

1 1 1  M  H  3 

,  2S 

.02 

2,00 

( 

7.71, 

11) 

ID 

( 

0, 

10) 

o  19 

.67 

( 

2.58, 

11) 

ID 

ID 

7 

U2MH3 

,06 

.01 

„  o  7 

( 

2.58# 

lb) 

ID 

( 

0, 

10) 

,  5« 

1,11 

( 

S  ,  1  6  , 

IS) 

ID 

ID 

7 

A  S  T  R  A  r.  A  (  MS  SP, 

0  00 

,00 

,00 

c 

IO  , 

) 

ID 

( 

0, 

m) 

.19 

.87 

( 

2  o 58  # 

11) 

TO 

in 

7 

aster  SP, 

.  0B 

.  0  1 

.67 

( 

2.16, 

IS) 

TO 

( 

0. 

10) 

,19 

.67 

( 

d.lh, 

IS) 

ID 

ID 

/ 

GAL  1  I'M  GOREAI.E 

.9? 

.01 

1.11 

( 

9,00, 

IS) 

4600 

< 

10266, 

10) 

1  ,  34 

4,67 

I 

1  0 . 6  (1  , 

15) 

,  dl 

4,9  3 

20 

ach M.l  E  a  |.  Afldl  MSA 

,  2S 

.02 

2.0  0 

( 

5,61  , 

11) 

1400 

< 

2989, 

10) 

,  S  7 

2.00 

( 

4,14, 

IS) 

,07 

3 , 5  0 

2 1) 

r.  irs i  mm  arvl  nse 

,00 

.00 

,00 

( 

ID 

) 

TO 

( 

8, 

10) 

,  1  9 

.67 

( 

2.50, 

IS) 

ID 

in 

7 

(-HYPUMTh*  StullM 

1 . 11 

,  1  I 

10,67 

( 

14,86# 

IS) 

90  0  0 

( 

8498, 

10) 

4, SB 

16,00 

( 

18,44, 

11) 

,45 

2,hi 

60 

Mill  DA  V  I  l  A  PAR  V  I  E  LOR  A 

1,00 

,0H 

8,00 

( 

dd , 6  d , 

11) 

1  000 

t 

3162, 

10) 

1  .  is 

4 .00 

( 

12.98, 

11) 

*05 

1,25 

1  3 

»<  A(  S  AMORn  |/A  S  A|,  I  M  A  I  A 

1.17 

,09 

9,  33 

( 

11.66, 

IS) 

900 

( 

8  4  3, 

10) 

.  ft 

d.b  7 

( 

5,94# 

IS) 

.02 

.  7  5 

20 
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NOTES!  1)  IDs  INSUFFICIENT  DATA,  DENSITY  DATA  NUT  COLLECTED  FOR  ALL  SPECIES  AND  ALL  TRANSECTS, 
2)  .SOCIABILITY  IS  DEPENDENT  UPON  DEN3ITY  DATA, 

31  STANDARD  DEVIATION  EfjR  PER  CENT  COVER  CAN  HE  CALCULATED  FROM  COVFR  DATA, 

4)  IMPORTANCE  VALUE  EQUALS  WElATfVF  COVER  PIUS  RELATIVE  FREQUENCY 
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SHRUH-SFFPUNG  STRATUM--  MIXED  BRUSH 
SUMMARY--  17  NON-PERM*  TRANSECT ( S) /TYPE  1975 
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ceanothus  martini 

ROSA  WOODS! 1 
RIMES  TNERME 


***  RFLATIVE  ***  IMPORTANCE  PEP  CENT  *  FREQUENCY  **  *******  COVER  ********  *****  DENSITY  ****  MEAN  INTERCEPT  (CM)  CONSTANCY 

COVER  DENSITY  FREQ  VALUE*  COVER  MEAN  (  3D*  N  )  M2/HA  (  STD  DEV,  N  )  NO/HA  (ST  DEV*  N  )  MEAN  (STD  ERR*  N  ) 
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NOTES!  n  IMPORTANCE  VALUE  =  RELATIVE  COVER  ♦  RELATIVE  DENSITY  ♦  RELATIVE  FREUUE  NC  Y  „ 
2)  STANDARD  OF  V 1 A  T I  ON  F|tR  PER  CENT  COVER  CAN  BE  CALCULATED  FROM  COVER  DATA, 


MATURI  TREE  STRATI' M  —  -  MIXED  HRU8M 

SUMMARY--  17  NIIN-PCRM,  T  R  A  N  SE  C  T  (  S  )  /  T  Y  PF.  1975 
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NOTES!  1)  TMPDRIAMl’F  VALUE  IS  PRESENTED  AS  (*)THE  SUM  OF  RELATIVE 

(  *  *  )  TmE  SUM  f)E  Pt  t  A  T  1  VE  HASAI  AREA,  DENSITY  AND  FREQUENCY, 

«?Y  STANDARD  DEVIATION  FOR  PER  CENT  COVER  CAN  BE.  CALCULATED  FROM  COVER  DATA 


COVER,  DENSITY  AND  FREQUENCY,  AND 


HERBACEOUS  STRATUM--  PTNYON/JIJNIPER 

SUMMARY—  2  1  HERR  TRANSECTS  HlTHIN  TTPE—  PINYON/JUNIPER 
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< 

2.18, 

21 ) 

ID 

ID 

5 

0 

sitanion  longifoltom 

1.85 

,08 

7,86  ! 

17.29, 

21 ) 

ID  ( 

0, 

14) 

2.10 

7.14 

( 

11.02. 

21) 

TO 

ID 

38 

0 

CRYPTANTHA  SP, 

.56 

,02 

2.  38  ( 

6,25, 

21) 

ID  ( 

0, 

14) 

.98 

3,33 

( 

8,56# 

21  ) 

ID 

ID 

10 

2 

astragalus  sp. 

,00 

.oo 

.00  l 

ID  , 

) 

ID  ( 

0, 

14) 

.14 

.48 

( 

2.18. 

21  ) 

ID 

ID 

5 

0 

AGROPYRON  TRACHYCAUL'JM 

16,  IS 

,69 

68,57  ! 

100,16, 

21) 

ID  ( 

0, 

S4) 

10,60 

36,19 

( 

30,01 # 

21 ) 

ID 

ID 

67 

27 

haplmpappus  nutallii 

6,00 

.25 

25,48  ( 

30.49, 

21  ) 

5857  ( 

5461  , 

14) 

5,60 

19,05 

( 

13,38, 

21) 

.29 

1,54 

71 

1? 

3  T I P  A  SP, 

1,68 

.07 

7,14  £ 

27.55, 

21) 

ID  ( 

0, 

14) 

1,12 

3.81 

( 

13.59, 

21) 

ID 

ID 

to 

3 

ARENARIA  SP, 

,00 

,00 

.00  ( 

ID  , 

) 

ID  ( 

0, 

14) 

.28 

.95 

( 

0.36# 

21  ) 

ID 

ID 

5 

0 

AGROPYRON  SMITHII 

3,25 

,14 

13,81  ( 

82.01 , 

21  ) 

ID  ( 

0, 

14) 

2.24 

7,62 

( 

12.61 , 

21) 

ID 

ID 

03 

5 

CHAENACTIS  DOUGLAS! I 

,00 

,00 

,00  ( 

ID 

) 

143  ( 

535, 

14) 

.56 

1.90 

f 

6,80# 

21) 

.01 

.38 

1  0 

1 

U1  PJi 

,00 

,00 

,00  ( 

ID  , 

) 

ID  t 

0, 

14) 

.56 

1  ,90 

( 

8.73, 

21) 

ID 

ID 

5 

1 

PHIS  ?  PJJ-b/75 

,00 

.00 

,00  ( 

ID  , 

5 

ID  ( 

0, 

14) 

.14 

,48 

( 

2,18, 

21) 

ID 

ID 

5 

0 

arfnaria  t astwoodt At 

,22 

.01 

,98  ( 

3,01. 

21) 

2143  ( 

4258, 

14) 

.98 

3.33 

( 

6,58# 

21  ) 

.  1  1 

3.21 

20 

l 

STWFPTANTHU3  chroatus 

,?.? 

,01 

.95  ( 

4,36, 

21) 

286  ( 

726, 

14) 

.42 

1.43 

( 

3.59, 

21) 

.01 

1  .00 

10 

1 

E  R  I  iKiOMi  im  SP, 

.39 

.02 

1.67  ( 

7,64c 

21) 

ID  ( 

0, 

14) 

.42 

1.43 

f 

6.55, 

21) 

ID 

ID 

5 

1 

LOMATIUM  SP. 

,06 

.00 

.24  ( 

1 ,09, 

21) 

ID  £ 

0, 

14) 

o  10 

,08 

4 

2,18, 

21) 

ID 

ID 

5 

b 

SISYMBRIUM  SP, 

.00 

,00 

,00  ( 

ID  , 

) 

ID  ( 

0, 

10) 

,  O  2 

t.43 

t 

4,76, 

21 ) 

ID 

ID 

10 

0 

CAREX  SP, 

.  00 

.00 

.00  ( 

ID  , 

) 

ID  { 

0, 

14) 

o  1  0 

.46 

< 

2,18, 

21) 

IP 

ID 

5 

0 

T  R  I  FPL  I  I'M  GYMMOCAPPON 

,22 

.01 

,95  ( 

4,36, 

21) 

2  429  ( 

6756  t 

14) 

1.96 

6,67 

l 

14.94, 

21 ) 

.12 

1.82 

19 

2 

PFNSTFMUN  sp. 

,oo 

.00 

.00  ( 

ID  , 

) 

ID  ( 

0, 

14) 

.14 

,08 

f 

2,18, 

21) 

ID 

ID 

5 

0 

\ 

JUNCUS  SAXlMflMTANllS 

.2? 

,01 

,95  ( 

3,01, 

21) 

286  ( 

726, 

14) 

.42 

1.43 

£ 

3,59# 

2!  ) 

#01 

!  .00 

1  o 

l 

CARF.  X  GEYLPI 

1  .St 

,06 

6,43  < 

10,62, 

21) 

ID  ( 

0, 

14) 

1,26 

0.29 

( 

7.46, 

21) 

ID 

ID 

29 

3 

sphaeralcfa  coccinea 

2,80 

.12 

11,90  ( 

36.42, 

21) 

12000  £ 

21965, 

14) 

1.54 

5.20 

( 

8.73, 

21) 

,  b  0 

11.45 

33 

0 

FPILORIUM  AOENOCAUION 

5.00 

.23 

23,10  ( 

70.54, 

21) 

ID  £ 

0, 

10) 

1  .00 

0,76 

( 

12,09, 

21) 

ID 

ID 

14 

/ 

ASTRAGALUS  CHAMAFl FUCF 

.06 

.00 

,24  ( 

1,09, 

21  ) 

714  C 

1684, 

i<n 

.70 

2,38 

( 

5.39, 

21) 

,00 

1 ,50 

19 

i 

androsacf  septentrionalis 

,00 

,00 

,00  ( 

ID  , 

) 

ID  ( 

0, 

14) 

,14 

,48 

( 

2.16, 

21  ) 

ID 

ID 

5 

0 

CRYPTANTHA  SERITFa 

3.98 

.17 

16,90  ( 

23.48, 

21) 

20286  ( 

22310, 

14) 

6,7? 

22.86 

( 

21.94, 

21) 

1.01 

0 

67 

1 1 

phlox  hgooii 

0,8? 

•  20 

20,48  ( 

34.71, 

21) 

13571  ( 

15791, 

14) 

5.74 

19.52 

£ 

25.59, 

21) 

.68 

3,48 

52 

1 1 

HRflMUS  TECTORIJM 

.28 

.01 

1,19  ( 

4,45# 

21  ) 

ID  £ 

0, 

14) 

.28 

.95 

( 

3.01  , 

21  ) 

ID 

ID 

1  0 

I 

f VMOPTt RUS  SP, 

,00 

,00 

.00  ( 

ID  , 

) 

ID  ( 

0, 

14) 

,42  * 

1.4  3 

( 

4,78, 

21  ) 

ID 

ID 

10 

0 

Ofc 1  PH | MI  1 J  M  SP, 

,00 

.00 

,00  ( 

ID  , 

> 

ID  ( 

0, 

14) 

.10 

.48 

( 

2.  18, 

21  ) 

ID 

ID 

5 

0 

AGOSEWTS  r.LA'JCA 

.11 

,00 

,48  ( 

2,18# 

21) 

571  t 

2158, 

14) 

.56 

1  ,90 

f 

6,80, 

21) 

.03 

1  .50 

to 

1 

PDA  F  t  N H J  f.  R  l  A  N  A 

,S6 

.02 

2,38  ( 

10.91 , 

21  ) 

ID  £ 

0, 

14) 

.10 

•  46 

( 

2,18, 

21  ) 

ID 

ID 

5 

1 

CREPI3  SP, 

,00 

,00 

.00  ( 

ID  # 

) 

TO  ( 

0, 

10) 

.  J  0 

,08 

< 

2 , 1  w  , 

21  ) 

ID 

ID 

5 

0 

U1PJ1S 

,00 

,00 

„oo  ( 

ID  , 

) 

10  ( 

0, 

14) 

.14 

.48 

( 

2,18, 

21  ) 

ID 

ID 

5 

0 

HAl SAMORHI ZA  SAGITTATA 

.45 

.0? 

1.90  ( 

5,12, 

21) 

286  f 

726, 

14) 

.02 

1.43 

( 

3.59, 

21  ) 

,01 

1  .00 

10 

1 

C HF  NOPOD  I IJM  t  RE  MOM  T  I  I 

.22 

.01 

,95  ( 

3,01, 

21) 

1  429  ( 

3275, 

1") 

.86 

1.90 

( 

4,02, 

21) 

.07 

3.75 

19 

1 

EUPHORBIA  SP, 

,00 

.00 

,00  ( 

ID  , 

) 

ID  ( 

0, 

14) 

,1« 

,08 

£ 

2,18, 

21) 

ID 

ID 

5 

0 

Ot  SC  HR  A  1 M ! A  PINNATA 

,00 

.oo 

.00  < 

ID  , 

) 

ID  £ 

0, 

14) 

,2* 

,95 

( 

4.36, 

21) 

ID 

ID 

5 

0 

LAPPUI.A  REDOWSKIJ 

,00 

,00 

,00  ( 

ID  , 

) 

ID  C 

0, 

14) 

.14 

.08 

( 

2,18, 

21$ 

ID 

ID 

5 

0 

EHIOGOMUM  LONCHOPMYLLUM 

3.37 

.14 

14,29  ( 

32,34, 

21) 

8429  £ 

16346, 

14) 

2,66 

9,05 

( 

19,47, 

21) 

.42 

0,66 

19 

6 

f  HPHf  IRM  J  A  F£MLLE»I 

3.37 

.14 

14.29  ( 

25,60, 

21) 

9000  £ 

1 1 655, 

14) 

3.22 

10,95 

( 

20.95, 

21  ) 

,45 

o.ll 

29 

7 

ASTRAGALUS  D I VERSIFOL IDS 

.86 

.02 

2,38  ( 

5.39, 

21) 

1429  £ 

2409, 

14) 

.70 

2.38 

( 

4.36, 

21) 

.1)7 

3.00 

20 

l 

ST  I  PA  COMA T A 

0 ,00 

.17 

17,14  ( 

55.69, 

21) 

ID  < 

0, 

14) 

2.38 

8,10 

( 

20.69, 

21  ) 

ID 

ID 

?0 

6 

EWIGFROSi  fc  A  TON  I  1 

,67 

.03 

2,86  ( 

7,17, 

21) 

2714  ( 

4122, 

14) 

1  ,H? 

6,19 

( 

12,44, 

21) 

.14 

2.19 

53 

2 

hymenopappus  tunnirus. 

.  79 

.03 

3,33  ( 

10,65, 

21) 

857  ( 

2179, 

14) 

,  8  0 

2,«6 

( 

9.02, 

21  ) 

,  00 

1 .50 

1  0 

2 

IPflMOPSlS  CONGFSTA 

,2? 

,01 

.95  ( 

3.01 , 

21) 

12H6  ( 

3292# 

14) 

,80 

2.86 

( 

9.02# 

21  ) 

,  06 

2.25 

I  0 

1 

SENECIO  MULT  I  LOP  A  T  US 

.22 

.01 

.95  < 

3.01, 

2)  ) 

1000  f 

2801  , 

14) 

.28 

.95 

( 

3.01, 

21) 

,05 

5.25 

10 

l 

AMTENNARIA  hjcRI'PHYLLA 

,00 

,00 

.00  { 

ID  , 

) 

143  ( 

535, 

14) 

.14 

,«8 

( 

2.18, 

2)  ) 

.0! 

1  .50 

5 

0 

C  R  F  P I S  ACUMINATA 

•  11 

,0(1 

.48  ( 

2.18, 

21) 

28b  ( 

1  069, 

14) 

.14 

.08 

f 

2,18# 

21) 

,01 

3,00 

5 

0 

P  E  N  3  T  t  M  (.1 N  CAE  SP  T  TOSUS 

,&7 

.03 

2.86  ( 

6.44, 

21 ) 

1143  £ 

2179, 

14) 

,84 

2.86 

( 

6 .  u  o  # 

21  ) 

,  0  6 

2,00 

19 

2 

ASTWAGAl  113  PURSMT  I 

,00 

,00 

,00  ( 

ID  , 

> 

286  ( 

1069, 

14) 

,14 

.08 

( 

2,18, 

21  ) 

.01 

3,00 

5 

0 

AGROPYRON  iNERMfc 

.67 

.03 

2.86  ( 

13,09, 

21) 

ID  t 

0, 

14) 

,80 

2.8b 

( 

13,09, 

21  ) 

IU 

ID 

5 

2 

L YGODE  SM I  A  JUNCf  A 

,00 

,00 

,00  ( 

ID  , 

) 

ID  ( 

0, 

14) 

.14 

,08 

( 

2.18, 

21  ) 

ID 

ID 

5 

0 

CASTILLE  IA  1.  INAR1AEFIH  TA 

.22 

.01 

.95  ( 

4.36, 

21) 

143  ( 

535, 

14) 

,1« 

.48 

( 

2.18, 

21 ) 

,01 

1.50 

5 

0 

ASTRAGALUS  SPA  Till  AT  US 

,  1  1 

,00 

,48  ( 

2.18, 

21) 

1571  ( 

4164, 

14) 

,56 

1 .90 

( 

6,80# 

21) 

,08 

0,15 

to 

1 

MOSS 

2,69 

.11 

11.43  f 

35.40, 

21) 

ID  ( 

0, 

14) 

.70 

2,38 

( 

6.25, 

21  ) 

ID 

ID 

10 

3 

polygonum  sawatchfnse 

,00 

,00 

.00  ( 

10  , 

) 

429  £ 

1600, 

14) 

.  1  o 

.  08 

( 

2,18, 

21  ) 

.02 

0.50 

5 

0 

aster  LAMPESTRIS 

.11 

,  Q  0 

.48  ( 

2,18, 

21) 

143  ( 

535, 

14) 

.  10 

,48 

c 

2.18, 

21) 

.01 

1,50 

5 

0 

all  SPECIES 

4.25 

424,52 

93000 

NOTESi  1)  ID*  INSUFFICIENT  DATA,  DENSITY  DATA  NOT  COLLECTED  FOR  ALL  SPECIES  AND  ALL  TRANSECTS, 
2)  SnriAHIl  ITT  IS  DEPENDENT  UPON  OENSITY  DATA, 

1)  STANDARD  DEVIATION  FOR  PEW  CENT  COVER  CAN  RE  CALCULATED  F ROM  COVER  DATA, 

ui  importance  value  equals  relative  cover  plus  relative  frequency 
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SHRUB-SEEDLING  STRATUM--  PINYON/JUNIPER 
SUMMARY--  23  NUN. PERM,  TR ANSEC T ( S I /T YPE  1R75 


m 


SPECIFS 

*** 

COVER 

RELATIVE 

DENSITY 

**  A 

FREQ 

importance 

value* 

2 

2 

e 

12 

P I NUS  FOUL  IS 

9 

8 

16 

32 

GUTIE  RRIZlA  SAROTHRAE 

0 

4 

3 

8 

ARTEMISIA  THIDENTATA 

U2 

44 

16  ' 

l  05 

ATRIPLEA  CONFERTIFOLIA 

3 

l 

2 

5 

CERCOCARPUS  MONTANUS 

5 

a 

6 

16 

CHRYSOTHAMNU8  NAUSEOSUS 

0 

2 

a 

7 

CHRYSOTHAMNUS  V I  SC  I D I FLORUS 

3 

J 

8 

18 

1 

FPHEDWA  VIRIOIS 

0 

0 

0 

Eurotia  lanata 

0 

0 

1 

1 

PURSHIA  TR1DENTATA 

8 

6 

10 

2a 

tetmadymta  canescens 

0 

2 

3 

5 

AMFLANCHfFW  ijtahensis 

24 

13 

9 

46 

SYMPHQRICARPOS  OREOPHILUS 

2 

a 

b 

12 

flPIJNT  I  A  pot  YACANTHA 

0 

1 

a 

6 

HPUNTIA  FHAGILIS 

0 

1 

2 

2 

CEANOTHUS  martini 

0 

0  0 

ALL  SPECIES 

0 

PER  CENT 
COVER 

*  FRFQUENCV  ** 
MEAN  (  SO,  N  ) 

******* 

M2/HA 

COVER 
(  STD 

******** 

DEV,  N  ) 

***** 

NU/HA 

DENSITY 
(ST  DEV, 

**** 

N  ) 

MEAN  : 
MEAN 

INTERCEPT 
(STD  ERR, 

(CM) 

CONSTANCY 

.18 

39 

t 

3U , 

23) 

18,39 

t 

41 

.93, 

23) 

82 

( 

119, 

23) 

12 

.51 

< 

b 

.52, 

23) 

70 

,98 

72 

t 

31, 

23) 

97,78 

( 

149 

.s«, 

23) 

293 

i 

235, 

23) 

31 

,33 

c 

7 

23) 

96 

,ou 

14 

c 

3«, 

23) 

U.U3 

( 

19 

.20, 

23) 

159 

t 

486, 

23) 

1 

.77 

c 

i 

.38, 

23) 

17 

4.76 

83 

( 

27, 

23) 

476,26 

( 

548 

.89, 

23) 

1707 

c 

1620, 

23) 

43 

.32 

c 

4 

.89, 

23) 

100 

.  3U 

8 

c 

22. 

23) 

33,52 

< 

13U 

.99, 

23) 

23 

i 

63, 

23) 

1 1 

.02 

t 

6 

.61  , 

23) 

1  3 

.60 

28 

< 

37, 

23) 

59, 7U 

< 

96 

.92, 

23) 

170 

i 

292, 

23) 

18 

.83 

t 

$ 

.92, 

23) 

43 

.03 

18 

( 

26, 

23) 

3 ,  u  3 

< 

13 

.90, 

23) 

69 

C 

239, 

23) 

1 

,29 

< 

.99, 

23) 

5? 

37 

t 

U2, 

23) 

31,83 

( 

56 

,22. 

23) 

260 

t 

366, 

23) 

13 

.90 

c 

7 

.30, 

23) 

5  2 

,00 

2 

( 

6  # 

23) 

.00 

( 

.00, 

23) 

5 

( 

29, 

23) 

,00 

( 

.00, 

23) 

4 

,00 

3 

c 

13, 

23) 

,00 

( 

.00, 

23) 

12 

e 

56, 

23) 

,00 

( 

,oo. 

23) 

4 

.9? 

4a 

< 

U2, 

23) 

91,87 

{ 

131 

.30, 

23) 

249 

( 

375, 

23) 

30 

.72 

( 

10 

.59, 

23) 

65 

.04 

1  3 

< 

19, 

23) 

3,83 

( 

9 

.  6  U  , 

23) 

59 

( 

120, 

23) 

2 

.70 

( 

1 

.  41  , 

23) 

39 

2,72 

43 

< 

«?, 

23) 

272,17 

( 

439 

.35, 

23) 

463 

( 

785, 

23) 

29 

.70 

( 

6 

.  39, 

23) 

65 

.2  3 

24 

( 

30, 

23) 

23. 0U 

( 

44 

.39, 

23) 

169 

( 

444, 

23) 

8 

,06 

( 

3 

.00, 

23) 

b  2 

,0b 

19 

( 

25, 

23) 

5.22 

( 

14 

.89, 

23) 

93 

( 

77, 

23) 

3 

,04 

( 

t 

.  70, 

23) 

5  2 

.01 

8 

< 

22, 

23) 

.61 

t 

2 

.92, 

2  3) 

27 

r 

78, 

23) 

.61 

( 

,61  , 

23) 

13 

.01 

2 

( 

8, 

23) 

.16 

( 

« 

.59, 

23) 

1 

c 

7, 

23) 

.96 

( 

,96, 

23) 

4 

11.27  1127,35  3B3B 


NUTESi  n  IMPORTANCE  value  t  RFLATIVE  COVER  +  RELATJVF  DENSITY  ♦  RELATIVE  FREQUENCY. 
2)  STANDARD  DEVIATION  FOR  PER  CENT  COVER  CAN  BE  CALCULATED  FROM  COVER  DATA, 


MATURE  TREE  STRATUM-.  PINYON/JUNIPER 
SUMMARY--  25  NON-PE  RM ,  TR A NSE C T ( S ) /T YPE  |R75 


SPLCKS 

JUNIPEHUS  nSTtnSPFMMA 
3 1 NUS  E DHL  I  3 


*  a  *  RELATIVE  a •. 
COVER  DENSITY  f  RE  0 

9.5  5R  59 

57  96  96 

ALL  SPECIES 


******* 

cnvfR  ******** 

***** 

DENSITY  *  *  *  * 

value  * 

COVER 

MEAN 

(  SO, 

N  ) 

M£/HA 

(  sin  dev, 

N  ) 

Nfl/HA 

(ST  DEV,  N  ) 

. 

-  -  -  -  - 

•  •••• 

..... 

151 

9,?f> 

7  t 

(  35, 

23) 

926,1 7 

(  *>91, 08, 

1  46 

(  109,  i 3 ) 

1  99 

i  ?,  i  i 

82 

(  32, 

23) 

1212.91 

(  1O10.27, 

23) 

lie 

(  103,  23) 

2\ .39 

?!  39,09 

?S6 

JUNIPERUS  nSTEOSPERMA 
3  I  NllS  EDULIS 


MEAN  INTERCEPT  (CM)  BASAL  AREA  *************** 

MEAN  (STO  ERR,  N  )  RELATIVE  M?/HA  (  STD  DEV,  N  )  IMP  VAL*»  CONSTANCY 


208.62  (  29, 56,  23) 

2U9.BR  (  57.90,  23) 


59  22, 3U  (  29,57,  23)  ]b7 

"l  15,56  (  2A.75,  23)  133 


R  7 
91 


"Ll  jrtucn 


2)  STANDARD  DEVIATION  EUR  PER  CENT  COVER  CAN  HE  CALCULATED  F^OM  LOVER  DATA. 


HERBACEOUS  STRATUM—  SAGEBRUSH  o.rfBSUSH 

SijmmARY—  20  HERB  TRANSECTS  M I T  HI N  TYRE— »  SAGEBRUSH^ 


SPECIES 

ERIOGOMUH  OVALTEPl.  IlIM 

PHLO*  Mill  TIELORA 
srhaeralcea  coccinea 
ORYZOPSIS  HYMENOTOFS 
RORIPPA  NASTURTIUM  AOUATICUM 

uist 

PDA  3AN08ERG 
HEDYSARU"  BOREALE 
AGRllPYRON  SP, 

PHLOX  LONG  I EOL  T  A 
BROMUS  TECTORUM 

CRYPTANTHA  SP, 

AGROPYRON  shithii 
STIPA  SP. 

CYHOPTERHS  SP, 

SISYMBRIUM  ALTTSSIMtlM 

PCI*  SP. 

AGOSERIS  SP, 

TRIEOLTUM  CYMNOCARPON 
ERIGERON  SP. 

PHLOX  HOOD  I  I 
LUPINuS  SP. 

Tir.AOENUS  VENFNDUS 
CASTILIFJA  CHRIIMOS* 

uisa 

U2S2 

PENSTEMpN  SP. 

II3S2 

OELPMINIUH  SR. 

CALOCMflHTUS  SP. 

LOMATILIM  SP. 

ANPRPSACE  SEPTENTRIMMALIS 

sENECin  sp. 

SOI  IPAGII  SR. 

ASTRAGALUS  SP. 

KOELERI*  GRACILIS 
PDA  CUSICKII 
PhY  SAP  I  A  F  L  U M  I  B l.i N P  A 
lYGOOESMTA  JUNCEA 

taraxacum  dfficinale 
caret  GEYERI 

ERlOGOMJM  UHBELLATUM 

CAREX  SP. 

DELPHINIUM  nELSI'NII 
BROMlfS  SP, 

GEPANIIIM  RTCMARUSDNIt 

HE  RTEHSI A  SR. 

SITANION  LUNGIEI'L  tun 
physaria  s°. 

Ill  SO 
U2S« 

SISYMBRIUM  SP. 

CREPIS  ACUMINATA 
TRIEDLIUH  SP. 

Euphohbia  robust  a 
HAPLUPAPPUS  AC  A  L>  L  I  S 
PHLOX  SP. 

EPILPBTU"  ADFNOCAULON 
HERACLFUM  LANATU" 

-DENIJTMEPA  SP. 

PLANTAGn  SP. 

SPmaERALCF  a  SP. 

VK'l  A  NUT  TALL  I  I 
LEP IDT*|M  MONTANUM 
elymus  CINFREUS 

HOPUElIM  JllHATllM 

111  SI  t  tOFSC.l 
CHENOPDOtUH  FBFM'INTIT 
SENECIO  MUl  TUOhATUS 
LEPIOIOM  Sp. 

KOCHIA  SP. 

ASTRAGALUS  chamaeleuce 
HAPLOPAPPIIS  NUTALLII 
IPrmnPSIS  CdnGESTa 
PQA  EENDLERI ANA 
CRYPTANTHA  SERICFA 
STIP*  COHATA 
ERYSIMUM  ASPERIJH 
ERIGFRUN  EATDNII 
PENSTEMON  CAESPITOSUS 
AGOSERIS  GI.AIICA 
lUPINI’S  CAUOATUS 
POL  YGONUH  SAHATCHENSF 
CASTILLEJA  LlNARTAEFOLU 
PENSTEMON  FREMONT  II 
IPOMOPSIS  AGGREGATA 
POA  PRATFNSIS 
ERIGERON  PUMILIS 
GAL  HIM  BOHEALF 
ERIGERON  SPECtOSUS 
STIPA  COLUMN  TANA 
CALOCMPRTUS  NUTT  ALL  I T 
ACHILLEA  LANULPSA 
clematis  mirsutisstma 

OSHtlRHTZA  PFPAIIPtPATA 
COMANPPA  IIMBELtATA 
COLLPHIA  LINFAR1S 
ASTRAGALUS  TENELLUS 
HEL I  anThf  LL  a  UMELPRA 
AGROPYROM  TRACHYCaIILIIM 
FUPHPrbIa  FENOLERt 
LAPPULA  REOOHSKIT 
PESCIIRAINIA  P  I  NN  A  T  A 
ASTRAGALUS  OIVEPSIEOLIUS 
ASTRAGALUS  PlIRSMl  I 

CHE  NPPllO  IUH  LE  R  TUPHYLLUM 
LEPIPIUM  PERFPL I A  TUM 
KOCH  1  A  IRANICA 
ANTENNAHIA  pulCHERR I m a 
PO»  CanbyI 
MPSS 

STIPA  COLUMBIANA 
LIGUSTICUH  PORTERI 
AGROPYonN  SP  I C  A  T IIM 
SISYMBRIUM  LINIEOlIUM 

ALL  SRECIES 


RELATIVE 

COVER 


PERCENT 

COVER 


COVER  •*•»***  *•**  DENSITY  ****  RELATIVE 

M2/HA  (  STD  DEV.  N  )  NO/HA  (STD  OEV.N  )  FREQUENCY 


.OR 

5.27 

,B« 

2.7S 

,0B 

.00 

9.05 

2.05 

.BO 

.82 

.28 

,30 

5.33 

.22 

.00 

,00 

5.60 

.00 

t.«f 

.26 

0,26 

1.01 

.00 

.28 

.00 

.16 

.60 

.20 

.00 

.00 

.08 

,00 

.06 

.10 

,00 

2.13 

o  0  0 
.08 
.00 
.08 
10.17 
2.27 
.32 
.00 
.08 
1.19 
.00 
I. if 
.09 
.00 
.00 
.00 
.52 
.22 
.02 
.0? 
.00 
.00 
.00 
.00 
.on 
.00 
.08 
.58 
2.69 
.20 
.30 
.32 
.20 
,00 
.00 
.00 
,08 
.08 
1.23 
.72 
1.31 
,00 
'1.31 
2.98 
.16 
8,60 
,00 
.00 
.00 
.16 
.20 
.16 
3.86 
.96 

1.63 
.00 

.00 

.06 

1.19 

.00 

.00 

.08 

.2“ 

.00 

.00 

.00 

.00 

.00 

.28 

.68 

.08 

.00 

1.11 

.80 

2.63 
.16 
.16 
.00 


.00 
,66 
.10 
,30 
.01 
,00 
I  .10 
.25 
.10 
.10 
.03 
.00 
.67 
.03 
.00 
.00 
.06 
.00 
.18 
.03 
.53 
.18 
.00 
.03 
.00 
.02 
.08 
.03 
.00 
.00 
.01 
.00 
.01 
.01 
.00 
.27 
,00 
.01 
.00 
.01 

l  .78 
.28 
.00 
.00 
.01 
.15 
.00 
.15 
.00 
.00 
.00 
.00 
.06 
.03 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 

.07 

.30 

.02 

,0O 

.00 

.03 

.00 

.00 

.00 

.01 

.01 

.15 

.09 

.16 

.00 

.16 

.38 

.02 

1.08 

,00 

.00 

.05 

.02 

.03 

.02 

.08 

.12 

.20 

.00 

.03 

.00 

.01 

.15 

.00 

.05 

,06 

,03 

.00 

.00 

,00 

.00 

.00 

.03 

.06 

.01 

.00 

.1“ 

.10 

.33 

.02 

.02 

.00 


.50  ( 

66.25  ( 

10.50  ( 

30.50  ( 
.75  ( 
.50  ( 

113.75  ( 

25.50  ( 

10.50  ( 

10.25  ( 

3.50  ( 

3.75  ( 
67.00 

2.75  ( 
.00  ( 
.00  ( 

OS. 75 

.00 

17.75  ( 
3,25  ( 

53.50  ( 
17.75  ( 

.50  ( 

3.50  ( 

.00  ( 

2.00 


2,20,  20) 
179.98,  20) 
22,12,  20) 
60,1),  20) 
3,35.  20) 
2.20,  20) 
225.06,  20) 
69,62,  20) 
29.60,  20) 
23.87,  20) 


150 
8062 
I  3806 
10 
ID 
ID 
ID 
1231 
ID 

16000 


(  555, 
I  21137, 
(  21870 


( 

9.88, 

20) 

ID 

( 

( 

15.63, 

20) 

ID 

( 

( 

121.02, 

20) 

308 

( 

( 

9.39, 

20) 

ID 

( 

( 

ID 

) 

ID 

I 

I 

ID  , 

) 

ID 

( 

t 

136.15, 

20) 

ID 

( 

( 

ID  , 

) 

10 

( 

09.32,  20) 
12.38,  20) 
170.27,  20) 
55.97,  20) 
2.20,  20) 
9.88,  20) 
ID  .  ) 


12769 

ID 

7385 

ID 

308 

923 

ID 

ID 


0. 
0, 
0, 

■  0, 

3019, 
0, 

(  27905, 
0, 
0, 
1109, 
0, 
0, 
0, 
0, 
0, 

(  31300, 

0, 

17173, 
0, 
1109. 
2253, 
0, 


00 

( 

20.80, 

20) 

10 

( 

00 

( 

13.02, 

20) 

TO 

( 

00 

( 

ID  , 

) 

10 

C 

00 

( 

ID  , 

) 

ID 

( 

00 

t 

3.08, 

20) 

TO 

( 

,00 

( 

ID  , 

) 

TO 

( 

,7S 

( 

3.35, 

20) 

ID 

( 

,25 

( 

5.59, 

20) 

ID 

e 

,00 

( 

ID  , 

) 

ID 

( 

.75 

( 

71.71, 

20) 

10 

( 

,50 

{ 

2,20, 

20) 

10 

( 

,00 

( 

3.08. 

20) 

1231 

( 

,00 

( 

ID  . 

) 

ID 

( 

,00 

( 

3. OB, 

20) 

1231 

( 

.00 

( 

071.82, 

20) 

TO 

( 

,50 

( 

.  75,62, 

20) 

1  1385 

( 

.00 

( 

17.89, 

20) 

TD 

( 

.00 

( 

10  p 

) 

10 

c 

,00 

( 

0.07, 

20) 

10 

( 

,00 

{ 

50.11, 

20) 

2615 

c 

.00 

( 

ID  , 

) 

10 

t 

.75 

( 

09,51 , 

20) 

TD 

( 

.00 

( 

ID  , 

) 

TO 

c 

,00 

( 

ID  , 

) 

ID 

c 

.00 

( 

10  , 

) 

10 

c 

.00 

( 

ID  . 

) 

ID 

c 

.50 

( 

20.55, 

20) 

2769 

( 

.75 

( 

12.30. 

20) 

10 

( 

.25 

( 

1.12, 

20) 

TD 

( 

.25 

( 

1.12, 

20) 

ID 

( 

.00 

( 

TP  , 

) 

10 

( 

.00 

( 

ID  , 

) 

10 

( 

.00 

( 

IP  . 

) 

ID 

( 

,00 

( 

ID  , 

) 

ID 

( 

.00 

c 

ID'  , 

) 

10 

( 

.00 

( 

ID 

) 

ID 

( 

.00 

( 

0.07, 

20) 

TD 

( 

0. 
0, 
0, 
0. 
0, 
0, 
0, 
0, 
0, 
8. 
0. 
0, 
1922, 
0, 
3019, 
0, 

(  27027, 
0, 
0, 
0, 

6995, 
0, 
0, 
0, 
0, 
0, 
0, 
7190, 
0. 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 


7.25  ( 
33.75  ( 
2.50  ( 
3.75  ( 

O.00  ( 

3.00  1 
.on  ( 
,00  ( 


29,09,  20) 
115.06,  20) 
11.18,  20) 
16.77.  20) 
10.06.  20) 
13,0?,  20) 
ID  ,  ) 

to  .  ) 


9692 

ID 

ID 

ID 

8615 

150 

ID 

ID 


(  0, 

(  0, 

(  0, 

(  16899, 

(  555, 

(  0, 

(  0, 


o50 

( 

2.20.  20) 

923 

i 

2397, 

1,00 

( 

3.08,  20) 

462 

c 

1198, 

1,00 

( 

3.08,  20) 

769 

t 

1922, 

15,50 

c 

07.96,  20) 

TO 

( 

0, 

9,00 

( 

23,82.  20) 

11538 

i 

1906O, 

16.50 

( 

00.30,  201 

10 

( 

0, 

.50 

( 

2.20,  20) 

1077 

i 

2783, 

16,50 

( 

02.06,  20) 

17846 

c 

30530, 

37.50 

c 

115.53,  20) 

15*85 

( 

37633, 

2. 00 

( 

8.90,  20) 

2462 

( 

7753. 

108. on 

( 

266.01,  20) 

1353R 

c 

19186, 

.00 

( 

ID  ,  ) 

154 

« 

555, 

,50 

( 

2.20,  20) 

462 

( 

1198, 

5.50 

( 

22.35,  20) 

1385 

( 

39 0 8  , 

2.00 

( 

5.23,  20) 

1846 

i 

3211, 

3.00 

( 

13.02,  20) 

ID 

i 

0, 

2.00 

( 

6.96.  20) 

615 

c 

1710, 

aft, 50 

( 

109.29,  20) 

55077 

(135706, 

12.00 

( 

37.50,  20) 

14462 

( 

36057, 

20.50 

( 

91,68,  20) 

10 

( 

0, 

.50 

( 

2.?o,  20) 

154 

( 

555, 

3,50 

( 

11.82,  20) 

3846 

( 

9397, 

,50 

( 

2.20,  20) 

154 

( 

555, 

1.00 

( 

*.U7,  20) 

308 

( 

1109, 

15.00 

( 

06.28,  20) 

753ft 

( 

1BO06, 

,00 

( 

ID  ,  ) 

154 

( 

555, 

5,50 

c 

18.77,  20) 

1846 

( 

5129, 

6.00 

( 

19.57,  20) 

3385 

( 

8022, 

3,00 

( 

6.57,  20) 

ID 

c 

0, 

.50 

c 

2.20,  20) 

154 

( 

555, 

.00 

( 

ID  ,  ) 

615 

c 

1710, 

.50 

( 

2.20,  20) 

2308 

( 

6725. 

.00  ( 
.00  ( 

3.50  ( 

8.50  ( 

1.00  ( 

.50  ( 
10.00  ( 
10.50  ( 
33.00  ( 
2.00  ( 
2.00  ( 
.00  ( 


ID 

ID 


30B 

150 


1109 

555 


13) 
13) 
13) 
13) 
13) 
13! 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 
13) 

1  3) 
13) 
13) 

1  3) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 

13) 


8.13, 

20) 

8923 

( 

1 3257, 

13) 

38.01 , 

20) 

1  0000 

( 

36056, 

13) 

3,08, 

20) 

308 

( 

751  , 

13) 

2.24, 

20) 

30ft 

( 

1109. 

13) 

62,61 , 

20) 

10 

( 

0, 

13) 

25.23, 

20) 

10 

C 

0, 

13) 

147. 5fl, 

20) 

10 

( 

0. 

13) 

fl.pa. 

20) 

462 

( 

1680, 

13) 

8.94, 

20) 

TO 

( 

0. 

!  3  ) 

ID 

) 

308 

( 

1)09, 

13) 

.21 
1.68 
2,62 
0.09 
.10 
.21 
0.93 
.02 
2.73 
2.90 
.73 
.52 
5.20 
.63 
.10 
.10 
2.01 
.31 
2,31 
1.26 
2.10 
1.15 
.02 
1.26 
.10 
.02 
1.15 
.21 
.10 
.21 
.90 
.1" 
.21 
.80 
.21 
2.90 
.10 
.63 
.10 
.73 
2.62 
1  .78 
.31 
.21 
.21 
1.05 
.10 
2.52 
.10 
.10 
.21 
1.05 
1.07 
.63 
.10 
.10 
.31 
.31 
.10 
.21 
•  in 
.10 
.21 
.80 
1.15 
.10 
.80 
1.68 
.52 
.10 
.10 
.52 
.21 
.02 
.90 
1.78 
1.68 
.52 
2.90 
2,10 
.73 

3.77 
.10 
.31 
.5? 
.63 
.21 
.31 
1 .89 
.80 
.90 
.10 
.52 
.10 
.10 
.63 
.10 
.63 
.02 
1.07 
.21 
.02 
.“2 
.2) 
.10 
1 ,9R 
.90 
.21 
.21 
.63 
.15 
.90 
.10 
.10 
.10 


1, 


PER  CENT  FREQUENCY 
MEAN  (ST. DEV.  N  ) 

1.00  (  3.08, 

8.00  (  19.08, 

12.50  (  21.20, 

19.50  (  21,62, 

.50  (  2.20, 

1.00  (  0.07, 

23.50  (  OO. 00,  20) 

2.00  (  0.10 


NUMBER  IMPORTANCE 

/QUAD.  SOCIABILITY  CONSTANCY.  VALUE 


13.00  (  20,52, 
10.00  ( 

3.50  ( 

2.50  ( 

25.00 

3.00  ( 

.50  ( 

.50  ( 


23.09, 
7.05, 
7.86, 

(  25.65,  20) 
(  8.01,  20) 
2.20,  20) 
2.20,  20) 
11.50  (  20,55,  20) 
1.50  (  0.89,  20) 

27.32. 


20) 

.01 

.77 

20) 

•  «2 

5.29 

20) 

.69 

5.50 

20) 

ID 

ID 

20) 

ID 

ID 

20) 

ID 

ID 

20) 

ID 

ID 

20) 

.06 

3.08 

20) 

10 

ID 

20) 

.80 

5.71 

20) 

ID 

10 

20) 

ID 

IP 

11.00  ( 

6.00  (  20.88, 
10.00  (  22.08, 
5.50  (  16.69, 
( 


20) 

20) 

20) 

20) 

20) 


0.07, 
0  ,  B  9  , 
9,00  {  27,70. 
0.00 


t  .00  ( 

1.50  ( 


12.73, 
20.12, 


20) 

201 

20) 

20) 

20) 


12.56  1256.50  278  3  0  8 


.02 

ID 

IU 

ID 

ID 

ID 

.60 

ID 

.37 

ID 

.02 


ID 

.03 

2.75 

.72 

ID 


.06 

in 

ID 

ID 

ID 

ID 

5.80 

in 

3,69 

in 

.77 


6.00 

( 

12.73,  20) 

.05 

.77 

.50 

( 

2.2o,  20) 

ID 

ID 

2.00 

( 

8.94,  20) 

ID 

ID 

5.50 

( 

17. ni,  20) 

ID 

ID 

1.00 

( 

0.07,  20) 

ID 

ID 

•  50 

( 

2.20,  20) 

10 

ID 

1,00 

( 

0.07,  20) 

ID 

ID 

0.50 

( 

13.95,  20) 

TD 

ID 

•  50 

( 

2.20,  20) 

10 

ID 

1,00 

( 

3.08.  20) 

ID 

ID 

0,00 

( 

13.92,  20) 

ID 

ID 

1.00 

( 

3.08,  20) 

ID 

ID 

14,00 

( 

20.79,  20) 

ID 

ID 

•  50 

( 

2.20,  20) 

ID 

ID 

3.00 

( 

0.70,  20) 

.06 

2.05 

•  50 

( 

2.20,  20) 

ID 

ID 

3.50 

( 

8.13,  20) 

.06 

1.76 

12.50 

( 

30.76,  20) 

ID 

ID 

8,50 

( 

20.07,  20) 

.57 

6,70 

1  .50 

( 

6.7),  20) 

ID 

ID 

1.00 

( 

O.U7,  20) 

ID 

ID 

1,00 

( 

0.07,  20) 

ID 

IP 

5.00 

( 

10,69,  20) 

.13 

2.6? 

.50 

( 

2.?o,  20) 

ID 

ID 

12.00 

( 

17.95,  20) 

TD 

IP 

.50 

t 

2.20.  20) 

TD 

ID 

.50 

( 

2.20,  20) 

10 

ID 

1,00 

( 

0,07,  20) 

ID 

ID 

5.00 

( 

12.77,  20) 

ID 

ID 

7.00 

( 

17.80,  20) 

•  1« 

1.9ft 

3.00 

r 

13.02,  20) 

ID 

ID 

.50 

( 

2.20,  20) 

ID 

ID 

.50 

( 

2.?o,  201 

ID 

ID 

1  .50 

( 

6.71,  20) 

ID 

ID 

1,50 

c 

0.89.  20) 

ID 

ID 

.50 

( 

2.20,  20) 

ID 

ID 

1  .00 

( 

0.07,  20) 

ID 

ID 

.50 

( 

2,20.  20) 

10 

ID 

.50 

( 

2.20,  20) 

ID 

ID 

l  .00 

( 

0.07,  20) 

ID 

ID 

4.00 

( 

13,92,  20) 

.Oft 

12.12 

5.50 

( 

17.01,  20) 

TD 

ID 

.50 

( 

2.20,  20) 

ID 

ID 

4.00 

c 

17.89,  20) 

ID 

ID 

ft, 00 

( 

16. az,  20) 

.43 

5.5ft 

2.50 

( 

9.10.  20) 

c01 

.31 

.50 

( 

2.20.  20) 

ID 

ID 

.50 

( 

2.20,  20) 

ID 

ID 

2.50 

( 

7.86,  20) 

.05 

1.85 

1 .00 

( 

3.08,  20) 

.02 

2.51 

2.00 

c 

6,16,  20) 

.04 

1.9? 

4.50 

( 

12,7b,  20) 

TD 

ID 

ft. 50 

( 

15,31,  201 

.5ft 

6.79 

ft. 00 

( 

19,89,  20) 

ID 

ID 

2.50 

( 

7.16,  20) 

.05 

2.15 

14.00 

( 

28,91,  20) 

.69 

6.37 

10.00 

( 

30.78,  20) 

.77 

7.69 

3,50 

c 

13.08,  20) 

.12 

3.52 

18.00 

( 

29,49,  20) 

.6* 

3.76 

.50 

( 

2.20.  20) 

.01 

1  .54 

1.50 

( 

0,89,  20) 

.02 

i.54 

2.50 

( 

9.10,  20) 

.07 

2.77 

3.00 

( 

6.57.  20) 

.09 

3.00 

ID 
2,05 
30.60 
IB. OB 

in 


10 
20 
00 
50 
5 
5 
30 
20 
30 
35 
25 
10 
60 
15 
5 
5 
30 
1  0 
15 
10 
25 
15 
10 
20 
5 
5 
10 
5 

5 

5 

10 
5 
10 
10 
1 0 
on 
S 
30 
5 

20 

15 

20 

5 

5 

5 

15 

5 

00 

5 

5 

5 

20 

15 

5 

5 

5 

5 

10 

5 

5 

5 

5 

5 

10 

10 

5 

5 

25 

10 

5 

5 

to 

10 

10 

15 

30 

25 

15 

25 

10 

10 

30 

5 

10 

10 

20 

5 

10 

10 

to 

5 


.50 

( 

2 

.24. 

201 

.01 

1.54 

5 

2,50 

( 

7 

,86, 

20) 

.19 

7.69 

10 

.50 

( 

2 

.20, 

20) 

.01 

1.54 

5 

.50 

f 

2 

.24, 

20) 

.02 

3.08 

5 

3.00 

( 

9 

.23. 

20) 

.38 

12.56 

10 

.50 

C 

2 

.24, 

20) 

.01 

1.54 

5 

3.00 

( 

9 

.79. 

20) 

.09 

3.08 

10 

2.00 

( 

6 

.16, 

20) 

.17 

8,0b 

10 

7.00 

c 

1  4 

.18, 

20) 

IU 

ID 

25 

1.00 

( 

3 

,08, 

20) 

.01 

.77 

1  0 

2.00 

( 

6 

,9c. 

20) 

.03 

1  .54 

to 

2.00 

( 

6 

.16# 

20) 

.1? 

5.77 

10 

t  .no 

( 

4 

.“7. 

20) 

.02 

1.54 

5 

.50 

( 

2 

.24# 

20) 

.01 

1.54 

5 

9. SO 

( 

21 

.64, 

201 

.“5 

4.70 

25 

4. 50 

( 

20 

.12. 

20) 

.50 

11.11 

5 

1.00 

r 

3 

,0ft# 

20) 

.02 

1.54 

10 

1.00 

( 

4 

.47# 

20) 

.0? 

1.54 

5 

3.00 

( 

13 

,  42  , 

20) 

IP 

ID 

5 

5.50 

( 

13 

.17# 

20) 

ID 

ID 

20 

4.50 

( 

20 

.12, 

20) 

ID 

ID 

5 

.50 

( 

2 

.24, 

20) 

.02 

4.6? 

5 

.50 

( 

? 

.24# 

20  ) 

10 

ID 

5 

.50 

c 

2 

.24# 

20) 

.02 

3,08 

5 

> 

7 

0 

0 

10 

2 

a 

a 

1 

1 

1 1 
1 
0 
0 
6 
0 
0 

2 
b 
3 
0 
2 
0 
1 
2 
0 
0 
0 
1 
0 
0 
1 
0 
5 
0 
1 
0 
1 

17 

■ 

1 

0 

0 

2 

0 

0 

0 

0 

0 

1 

2 

1 

0 

0 


0 

0 

0 

0 

0 

t 

0 

0 

1 

2 

0 

0 

1 

0 

0 

2 

2 

3 

1 

a 

5 

1 

12 

0 

0 

1 

1 

0 

0 

b 

2 

3 

0 

1 

0 

0 

2 

0 

1 

1 

2 

0 

0 

0 

0 

0 

2 

2 

0 

0 

2 

2 

0 

c 


NOTES:”)*”'*  INSUFFICIENT  DATA.  DENSITY  DATA  NUT  COLLECTED  FOR  ALL  SPECIES  AND  ALL  TRANSECTS. 
P)  SnCIAKTlTTV  IS  DFPFMDENT  UPO*  OfcfcSTTV  DATA, 

SI  STANDARD  DEVIATION  FDR  PER  CENT  COVER  CAN  RE  CALCULATED  FROM  O'VFR  DATA.  ^ 
a)  iMPdRlANCt  VALUE  EQUALS  RELATIVE  COVER  PLUS  RELATIVE  FREQUENCY 


A-8 


A-9 


f 


shrub- seedling  stratum.,  sagebrush 

SUMMART*.  25  NUN-PERM,  TRANSECT  (  3) /TYPE  1975 


SPECIES 

*** 

COVER 

RELATIVE 

DENSITY 

*  *  * 

FREQ 

IMPORTANCE 

VALUE* 

JUNIPERUS  nSTEOSPFRMA 

0 

0 

2 

3 

PINUS  FOUL  IS 

0 

0 

a 

a 

GUTIERRIZIA  SAROTHRAE 

i 

1 

3 

5 

ARTEMISIA  TRlDENTATA 

75 

59 

25 

157 

atriplfx  canescens 

0 

0 

0 

0 

ATRIPLEX  CflNFE  R  T I F  OL  I  A 

0 

0 

i 

t 

CtRCnCARPUS  MONTANUS 

0 

0 

0 

1 

chrysdthamnus  mauseosus 

3 

3 

5 

1 1 

CHRYSdTHAMNUS  V  I  SC  I  0 I FtORUS 

6 

23 

20 

<49 

FURUTIA  LANATA 

0 

0 

2 

3 

PURSHIA  TRIOFNTATA 

1 

0 

2 

3 

ROSA  S P, 

0 

0 

0 

0 

SARCDBATUS  VERMICIILATUS 

i 

t 

2 

3 

tetradymia  canfscfns 

0 

l 

U 

b 

AMFLAMCHIER  utahensis 

7 

3 

10 

20 

symphhr IC arphs  DREnPHltUS 

3 

7 

12 

27 

HPIINTIA  POt.Y  ACANTHA 

0 

1 

5 

5 

RIHF.S  CF  RE  l)M 

0 

0 

1 

1 

SORHUS  8COPULINA 

0 

0 

0 

0 

ALL  SPECIES 


PER  CENT 
COVFR 

»  FREQUENCY  «« 
mean  (  SO,  N  ) 

******* 

M2/HA 

COVER  •»***»** 

(  STD  DEV,  N  ) 

«»*»*  DENSITY  *«a* 
NO/HA  (ST  DEV,  N  ) 

MEAN  INTERCEPT 
Mt AN  (STD  ERR, 

N  ) 

,oa 

10 

( 

23, 

25) 

3.96 

( 

13.71, 

25) 

18  ( 

55, 

25) 

1. 

50 

( 

1 

,ii. 

,06 

15 

( 

21, 

25) 

6,ao 

( 

21.61, 

25) 

17  I 

20, 

25) 

6. 

ao 

( 

a 

.32, 

25) 

ao 

#22 

la 

( 

3a, 

25) 

21,92 

( 

103.03, 

25) 

100  ( 

200, 

25) 

11. 

00 

( 

10 

.30, 

25) 

1  6 

25*01 

98 

( 

25) 

2500,92 

( 

97a, 08, 

25) 

8?a9  ( 

3558 , 

25) 

39. 

1  3 

t 

2 

,61, 

2  5 ) 

100 

,00 

2 

( 

25) 

,00 

( 

2,20, 

25) 

3  ( 

10, 

25) 

• 

aa 

C 

,00, 

25) 

8 

,03 

a 

( 

( 

20, 

25) 

2,96 

( 

10,80, 

25) 

32  ( 

160, 

25) 

1. 

«0 

( 

\ 

,08, 

25) 

a 

.08 

l 

a. 

25) 

8,ao 

< 

02.00, 

25) 

10  ( 

50, 

25) 

0. 

20 

( 

a 

.20, 

25) 

a 

1 ,06 

?i 

( 

36, 

25) 

105,72 

( 

293.90, 

25) 

012  I 

1  057, 

25) 

6. 

12 

( 

3 

.29, 

25) 

32 

1 ,9b 

81 

( 

33, 

25) 

195.52 

( 

272.60, 

25) 

3175  ( 

070  1  , 

25) 

12. 

20 

( 

2 

•  31 , 

25) 

92 

,03 

9 

( 

25, 

25) 

S.2B 

( 

11.20, 

25) 

6a  ( 

188, 

25) 

1  , 

74 

( 

) 

.13, 

25 ) 

12 

.  1  0 

9 

( 

( 

23, 

25) 

17,96 

( 

65.31, 

25) 

ia  ( 

128, 

25) 

5. 

?1 

( 

2 

,90, 

25) 

1  6 

,00 

1 

a, 

25) 

,00 

( 

#00, 

25) 

i  i 

7, 

25) 

• 

00 

( 

.00, 

25) 

a 

.  32 

7 

( 

22, 

25) 

32.08 

( 

113.13, 

25) 

99  ( 

337  , 

25) 

3. 

05 

( 

2 

.02, 

25) 

12 

,  09 

18 

( 

( 

32, 

25) 

9.32 

C 

33,60, 

25) 

139  ( 

298, 

25) 

3. 

06 

( 

i 

t  62 » 

25) 

28 

2, <43 

ai 

07, 

25) 

203,00 

( 

535.50, 

25) 

039  ( 

688, 

25) 

22. 

16 

t 

7 

.90, 

25) 

52 

2,78 

a  8 

( 

«7, 

25) 

278. aa 

( 

576.83, 

25) 

985  ( 

2055, 

25) 

IB. 

07 

( 

a 

.32, 

25) 

60 

*05 

18 

C 

32, 

25) 

0.72 

( 

13,16, 

25) 

95  ( 

275, 

25) 

1. 

91 

( 

l 

,09, 

25) 

32 

,00 

2 

( 

9, 

25) 

,00 

( 

.00, 

25) 

5  ( 

21 . 

25) 

00 

( 

.00, 

25) 

8 

,01 

1 

( 

o. 

25) 

l.oo 

( 

5,00, 

25) 

2  I 

10, 

25) 

33 

( 

,33, 

25) 

a 

3a, 36 

3a36,aa 

1  3B80 

NOTE  Si  1)  IMPORTANCE  VALUE  «  RELATIVE  CUVF.R  ♦  RELATIVE  DENSITY  ♦  RELATIVE  FREQUENCY, 
2)  STANDARD  DEVIATION  FOR  PER  CENT  COVFR  CAN  BE  CALCULATED  FROM  CQVFR  DATA, 


MATURE  TRIE  STRATUM..  SAGEBRUSH 

SUMMARY*.  PS  NON. PERM,  T M A N SI C T ( S ) / T YP E  1975 


*  *  A 

REIATIVE  ***  IMPORTANCE 

PER  CENT 

•  FREQUENCY  •* 

******* 

COVFR 
(  STD 

******** 

DEV,  N  ) 

DENSITY  **«* 

NM/HA  (ST  DEV,  N  ) 

JUNIPERUS  nSTEnsPFRMA 
PINUS  fdults 

0 

0 

67  67  133 

33  33  67 

,00 

.00 

2  (  6,  25) 

)  (  0,  25) 

,00 

,00 

( 

( 

,00, 

,00. 

25) 

25) 

t  ( 

1  ( 

3,  25) 

..  .. 

ALL  SPECIES 

.00 

,00 

2 

MEAN  INTERCEPT  (CM) 
MEAN  (STD  ERR,  N  ) 

REIATIVE 

*******  BASAL 

M2/HA  (  STD 

ARF  A 

DF  V , 

N  ) 

IMP  VAL*»  CONSTANCY 

JUNIPERtJS  (lSTEMSPE  RHA 

PINUS  EOULIS 

,00 

,00 

(  .00,  ?S) 

(  ,00,  25) 

15 

.00 

( 

.20, 

25) 

02  a 

ALL  SPECIES 

.27 

note s i  n  importance  value  is  presented  as  (*ithe  sum  or  relative  cover,  density  and  frequency,  and 
i*»)The  sum  ni  relative  basal  area,  density  and  frequency, 

2)  standard  DEVIATION  for  PER  CENT  COVER  CAN  BE  calculated  FROM  COVER  DATA, 


OL-V 


herbaceous  stratum--  crease  HOOD 

SUMMARY--  R  HERH  TWANSFCTS  WITHIN  TYPE- 


GRFASEWOOD 


SPECIES 

BROMUS  TFCTURUM 
CHENOPODIUM  FREMONT! I 
DESCURAINTA  SP, 

LAPPULA  REDOWSK I  I 
AGRUPYRON  SMITHfl 
ELYMUS  CINEREUS 
AGRUPYRON  SPICATUM 
LEP1DIUM  SP. 
agropyron  desertorum 
PUA  SP. 

CHE  NOPOO I UM  SP.  '2G4 
S I T  AN  I  ON  LONGIFOLIOM 
KOC H I  A  IRAN1CA 
CHENOPODIUM.  ALHiJM 
OESCURAIN1A  PINNATA 
PHLOX  LONG  I  FOLIA 
AGRUPYRON  TRACHYCAULUM 
EPILOHIUM  AOENOCAUI  ON 
SALSOL*  IBERICA 
LEPIDIUM  MONTAMUM 
ORV20PS!  8  HYMENIIIOES 
POA  SANDHFRG 

ALL  SPECIES 


RELATIVE 

COVER 


PERCENT 

COVER 


******  COVER  *******  ***•  DFNSITY  **** 

.M2 /HA  (  STD  DEV,  N  )  NO/HA  (STD  DE V , N  ) 


7,46 

1,44 

144, B9 

( 

17,00 

3,28 

327,78 

c 

2,  JO 

.44 

44,44 

i 

5.33 

1.03 

102,78 

c 

14,09 

2.72 

271,67 

( 

.55 

.11 

10,56 

( 

.52 

.10 

lo.oo 

( 

,00 

.CO 

,00 

( 

12,24 

2,36 

236,11 

( 

.17 

.03 

3.33 

( 

,00 

,00 

,00 

< 

2,13 

.41 

41,11 

( 

25,30 

4.88 

487,70 

1 

11.18 

2,16 

215,56 

( 

.63 

.12 

12.22 

( 

,00 

*00 

,00 

( 

.52 

.10 

S0,00 

( 

,29 

,06 

S ,  56 

1 

,00 

,00 

,00 

( 

,06 

.01 

1,11 

( 

,00 

,00 

,00 

( 

.23 

.04 

4,44 

( 

343,65, 
291.55, 
74.89, 
302.73, 
388.31., 
16.29, 
28.17, 
ID  , 
385.89, 
10,00, 
ID  , 
119.63, 
996,54, 
936.09, 


9) 

9) 

9) 

9) 

9) 

9) 

9) 

) 

9) 

9i 

) 

9) 

9) 

9) 


ID 

400000 

ID 

7000 

ID 

ID 

ID 

...  ID 

ID 

ID 

ID 

ID 


1  0, 

(358769, 

(  0, 

(  12247, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 


655667  (*0160., 
203667  (316916, 


6) 

6) 

6) 

6) 

6) 

6) 

6) 

6) 

6) 

6) 

6) 

6) 

6) 

6) 


RELATIVE 

FREOUENCY 

6,38 
22.70 
8. SI 
7,80 
13,83 
1.77 
3.19 
,71 
9,93 
2.13 
.71 
1,06 
7,45 
6,74 


PER  CENT  FREOUENCY 
MEAN  (ST, DEV,  N  ) 


20,00  ( 

71.11  ( 
26.67  ( 
24,44  ( 

43.33  ( 
5,56  ( 

10,00  ( 
2,22  ( 

31.11  ( 
6.67  ( 
2,22  ( 
3.33  ( 

23.33  ( 

21.11  ( 


36, 

,67. 

9) 

15000 

( 

36742, 

6) 

2.13 

6, 

,67 

( 

ID 

t 

1 

333 

( 

816. 

6) 

.35 

1, 

,11 

( 

•  7, 

,32, 

9) 

ID 

( 

0, 

6) 

1,42 

4, 

,44 

c 

16, 

,67, 

9) 

ID 

( 

0. 

6) 

.71 

2, 

,22 

( 

ID 

■  * 

I 

333 

( 

816, 

6) 

,  35 

1, 

,11 

( 

3, 

,33. 

9) 

1667 

( 

4082, 

6) 

.35 

.  I, 

,11 

( 

ID 

-  , 

) 

ID 

( 

0, 

6) 

a  35 

I, 

,11 

( 

13, 

,33, 

9! 

ID 

( 

0, 

6) 

1,42 

4, 

,44 

( 

37,08, 

30.18, 

40,31, 

31,27, 

44,16, 

8,82, 

26,46, 

6.67, 
46,76, 
20,00, 

6.67, 
7,07, 

43,59, 

41.97, 

20,00, 

3.33, 
7.26, 

6.67, 

3.33, 

3.33, 
3.33, 

13.33, 


9) 

9) 

9) 

9) 

9) 

93' 

9) 

9) 

9) 

9) 

9 1 
9) 
9) 
9) 
9) 
9) 
9) 
9) 
9) 
9) 
9) 
9) 


NUMBER  importance 

/QUAD,  30C iabilitt  CONSTANCY  value 


ID 

20,00 

ID 

,35 

ID 

10 

ID 

ID 

ID 

ID 

ID 

ID 

32, 7B 

10,18 

.75 

.02 

IU 

ID 

,02 

.08 

ID 

ID 


ID 

28,13 

ID 

1.43 

ID 

10 

ID 

ID 

ID 

ID 

ID 

ID 

140,50 

48.24 

11.25 

1.50 
ID 
ID 

1.50 

7.50 
ID 
IP 


33 

89 

33 

56 

78 

33 

22 

It 

33 

I  l 

II 
22 
33 
22 
1 1 
11 
33 
It 
It 
II 
II 
II 


19 
40 
i  lv 
13 
28 
2 
4 

1 

22 

2 

1 
3 

33 

18 

3 

0 

2 
1 
0 
0 
0 
2 


NOTESi  1)  ID*  INSUFFICIENT  DATA.  DENSITY  DATA  NOT  COLLECTED  FOR  ALL  SPECIES  AND,  ALL  TRANSECTS, 
2)  SOCIABILITY  IS  DEPENDENT  UPON  DFNSITY  DATA, 

31  STANDARD  DEVIATION  FUR  PER  CENT  COVFR  CAN  BE  CALCULATED  FROM  COVER  DATA. 

4)  IMPORTANCE  VALUE  EQUALS  RELATIVE  COVFR  PI  US  RELATIVF  FREQUENCY 


N  _ 


SHRlJH.SfcEOljNG  STRATUM--  GRE  A SE  WOOD 
SUMMARY--  6  Nl/.N-PfcRM,  TRANSECT (SJ/TYPF  J97S 


sPtciFs 

AWTfMiSTA  T  W  I  Of  h  T  A  T  A 
ATWIPI  t  X  ClINf  t«T  If  1)1  JA 

chrysothammus  nausFhsus 

C  MR  Y  SOT  M  a  MM  IS  V  !  SC  IDTFLURUS 
SANCMHATtlS  vf  KMlCUL  A  TUS 


*  ft  * 

RELATIVE 

*  *  * 

importance 

DENSITY 

FREQ 

value* 

24 

31 

41 

86 

0 

\ 

9 

ii 

8 

18 

lb 

4  i 

0 

1 

9 

1  l 

67 

48 

44 

15ft 

ALL  SPEC IfcS 


PER  CENT  *  FREQUENCY  a* 


COVER 

mean 

(  sn, 

h  ) 

10.40 

90 

(  24, 

6) 

,07 

27 

(  41, 

6) 

3.71 

47 

(  52, 

6) 

.14 

27 

(  39, 

6) 

29,53 

100 

(  o. 

6) 

43,86 

NOTES!  1)  IMPORTANCE  VALUE  =  WFLATlvE  COVER  ♦  RELATIVE  DENSITY  ♦  RELATIVE  FREQUENCY. 
?>  STANDARD  DEVIATION  FOR  per  cent  COVER  CAN  he  CALCULATED  FROM  COVFR  DATA0 


*******  COVER  ******** 


M2/HA  ( 

STD  DEV, 

N  ) 

1040,50  ( 

1 056,49, 

6) 

7,33  ( 

17.96, 

6) 

370,83  ( 

555,78, 

6) 

14.33  ( 

35.11, 

6) 

2952,67  ( 

824,47, 

6) 

4385,67 

***** 

NO/HA 

OENSI I Y 
(ST  DEV, 

***  * 

N  ) 

MEAN  (STD  ERR, 

N  ) 

298  l 

(  4033, 

6) 

1  14 

(  240  , 

6) 

7.33  (  7.33, 

6) 

33 

1742 

(  2640, 

6) 

14.62  (  6.83, 

6) 

50 

1  1  1 

(  248, 

6) 

4.78  (  4.78, 

6  ) 

50 

4556 

(  2210, 

6) 

57,67  (  5.51, 

6) 

1  00 

950  4 

MATURE  TREE  STRATUM--  C»RE  ASE*U()D 

SUMMARY--  6  NON. PERM,  T R A NSE C 1 ( S ) / T YPE  1975 


***  WtlAUVE  ***  IMPORTANCE 
SPECIES  COVER  DtNSITY  FREQ  VALUF* 


NO  TREE  SPECIES 


NOTES?  II  IMPORTANCE  VALUE  IS  PRESENTED  AS  ( * ) T HE  SUM  OF  RELATIVE  COVER,  DENSITY  AND  FREQUENCY,  AND 
( *  * ) THE  SUM  OF  RELATIVE  HASAl  AREA,  DENSITY  AND  FREQUENCY, 

?)  S1ANDARD  DEVIATION  FOR  E’ER  CENT  COVtR  CAN  HE  CALCULATED  FROM  COVER  DATA, 


A-n 


f 


HERBACEOUS  STRATUM--  RABBITBRUSH 

SUMMARY—  7  HERB  TRANSECTS  WITHIN  TYPE—  RABBITBRUSH 

RELATIVE  PERCENT  ******  COVER  *******  ****  DENSITY  ****  RELATIVE  PER  CFNT  FREQUENCY 

SPECIES  COVER  COVER  M2/HA  !  STD  DEV,  N  )  NO/HA  (STD  DEV,N  )  FREQUENCY  MEAN  (ST, DEV,  N  ) 


FLYMUS  CINE.REUS 

7*1,  33 

2S.es 

2382,86 

c 

SISYMBRIUM  SP, 

•  33 

,n 

10,71 

C 

HROMUS  TECTORUM 

S.39 

1.73 

172, Bb 

( 

CHORISPORA  TFNELLA 

,00 

,00 

,00 

( 

ARTEMISIA  LUnOVICIANA 

,49 

.18 

IS, 71 

( 

TARAXACUM  OFFICINALE 

,00 

,00 

,00 

( 

COLLINSI A  PARVIFLOR* 

,  00 

,00 

,00 

( 

U1RB2  (MUSTARD) 

.00 

,00 

.00 

( 

POA  SP, 

1 ,18 

.SB 

37,  B6 

c 

AGROPYRON  SMTTHII 

1.25 

1.0*1 

104,29 

< 

SC  I W PUS  ACUTUS 

,07 

.02 

2.19 

( 

POA  PRATFNSIS 

4,41 

1.42 

192.19 

( 

BROMUS  SP, 

1.25 

.90 

40,00 

c 

penstemon  SP, 

,00 

,00 

,00 

( 

CHENUPIIDIUM  FRFMONTII 

.Si 

.10 

10,00 

< 

DESCURAINIA  P1NN4TA 

,00 

.00 

.00 

( 

JLINCUS  ARCT  1C  US  SSP,  ATER 

1  ,**7 

.97 

97.19 

( 

AGROPYRON  REPENS 

,B9 

.29 

28.57 

( 

U1RB2  7/75 

.09 

.01 

2.86 

( 

POA  NFMnRALtS  VAR,  INTERIOR 

3.34 

1.07 

107,19 

( 

distichlis  stricta 

1.07 

.39 

34,29 

( 

ASTER  CAMPESTRIS 

,04 

.01 

1.93 

( 

SITANJON  LOnGIFOI.  iom 

.62 

,20 

20,00 

( 

LEPTDIIIM  MONTANUM 

.09 

.05 

2,86 

( 

AGROPYRON  TRACHYCAULUM 

1  .  34 

.«S 

42, 86 

( 

ALL  SPFCIFS 

32.06 

3205.71 

1592, 

,12. 

7) 

ID  ( 

0, 

5) 

32,29 

88,57 

( 

21,93, 

7) 

28, 

,35, 

7) 

ID  ( 

o, 

5) 

«,17 

11.43 

( 

30.29, 

7) 

375. 

,75, 

7) 

400  ( 

894, 

5) 

9.38 

25.71 

( 

91,58, 

7) 

ID 

) 

ID  ( 

5) 

.52 

1.93 

( 

3.78, 

7) 

21. 

,99, 

7) 

2800  ( 

3899, 

5) 

3.13 

8,57 

( 

12,15, 

7) 

ID 

I 

900  ( 

894, 

5) 

1.56 

9.29 

( 

5.35, 

7) 

ID 

) 

ID  ( 

0. 

5) 

1,04 

2.86 

< 

9.88, 

7) 

ID 

> 

ID  ( 

0, 

5) 

3.13 

8.57 

( 

22,68, 

7) 

too, 

,16, 

7) 

ID  ( 

0, 

5) 

3,65 

10,00 

( 

26,46, 

7) 

1  48, 

,87, 

7) 

ID  ( 

0, 

5) 

8.85 

29,29 

( 

23,70, 

7) 

s, 

,67, 

7) 

ID  ( 

0, 

5) 

1,56 

9.29 

( 

11,39, 

7) 

292, 

,9b, 

7) 

ID  ( 

0, 

5) 

7.29 

20,00 

( 

36,06, 

7) 

105, 

.83, 

7) 

ID  ( 

0, 

5) 

1.04 

2,88 

( 

1  ,  Sb  , 

7) 

ID 

) 

ID  ( 

0. 

5) 

.52 

1.93 

( 

3.78, 

7) 

1 1  . 

,55, 

7) 

13600  ( 

10931 , 

5) 

6.25 

17,19 

( 

20.59, 

7) 

ID 

) 

1600  ( 

3578, 

5) 

.52 

1.93 

( 

3.78, 

7) 

8  1  , 

,80, 

7) 

ID  ( 

0, 

5) 

2.60 

7.19 

( 

12,59, 

7) 

75 , 

,59, 

7) 

ID  ( 

0, 

5) 

.52 

1.93 

( 

3,76, 

7) 

7, 

7) 

1  600  ( 

3578, 

5) 

.52 

1.93 

( 

3.78, 

7) 

292, 

,2b, 

7) 

ID  ( 

0, 

5) 

6,25 

17.19 

( 

37,29, 

7) 

90. 

,71, 

7) 

ID  ( 

0, 

5) 

2,08 

5.71 

( 

15,12, 

7) 

3, 

.78, 

7) 

800  ( 

1789, 

5) 

.52 

1.93 

( 

3,78, 

7) 

52, 

,92, 

7) 

ID  ( 

0, 

5) 

1 ,04 

2,86 

C 

7,56, 

7) 

7, 

7) 

1600  ( 

3578, 

5) 

1,04 

2.86 

( 

7,56, 

7) 

113, 

.39, 

7) 

ID  ( 

0, 

5) 

.52 

l.“3 

( 

3,7B, 

7) 

22800 


NOTERl  1)  ]l)3  INSUFFICIENT  DA1A,  DENSITY  DATA  NOT  COLLECTED  FOR  ALL  SPECIES  AND  ALL  TRANSFCTS, 
2)  SOCIARIIITV  IS  DEPENDENT  UPON  DENSITY  DATA, 

1)  STANDARD  DEVIATION  FOR  PFR  CENT  COVER  CAN  BE  CALCULATED  FROM  COVER  DATA, 

01  IMPORTANCE  value  EQUALS  RELATIVE  COVER  PLUS  RELATIVE  FREQUENCY 


/QUAD, 

sociability 

CONSTANCY 

VALUE 

ID 

ID 

ID 

14 

S 

.02 

,08 

43 

lb 

ID 

ID 

14 

l 

.19 

1,63 

43 

4 

,02 

.01 

43 

2 

ID 

ID 

29 

1 

ID 

ID 

14 

3 

ID 

ID 

14 

5 

ID 

ID 

57 

12 

ID 

ID 

14 

2 

ID 

ID 

29 

12 

ID 

ID 

14 

2 

ID 

ID 

14 

1 

,68 

3.97 

57 

7 

,06 

5,60 

14 

i 

ID 

ID 

29 

4 

ID 

ID 

14 

l 

,08 

5.60 

14 

i 

ID 

ID 

29 

10 

ID 

ID 

1  4 

3 

,04 

2,80 

14 

i 

ID 

ID 

14 

2 

,08 

2.60 

14 

1 

ID 

ID 

1  4 

? 

SHRUB-SEEDLING  STRATUM--  RAHBITHRU3H 

summary--  h  non-perm,  transi r t ( s i /t ypi  1975 

...  RELATIVE  ***  IMPORTANCE  PER  CFNT  *  FREQUENCY  *• 
SPECKS  CTlVFR  density  frfu  valuf*  COVER  mean  (  SO,  N  ) 


GUT  I  ERR  I Z I A  SARUTHRAF  <>  0 
ARTEMISIA  TRIDENT ATA  5  29 
CHRYSOTHAMNUS  NAUSFOSUS  37  4? 
CHRYSOTHAMNUS  V  I  SC IDIE LORUS  54  ?b 
SAHCOHATIIS  VERMICULATUS  5  1 
SYMPHOR  ICARRIIS  OREOPHILUS  0  0 
R I R E  S  AURE-UM  0  0 


0 

0 

,00 

0  ( 

0, 

8  J 

30 

63 

1.78 

75  ( 

46, 

8) 

31 

1  09 

14,47 

77  ( 

38, 

8) 

24 

104 

21 .28 

60  ( 

50, 

8) 

14 

22 

1  .95 

35  ( 

45, 

B) 

1 

1 

.00 

2  ( 

7, 

8) 

1 

,00 

2  ( 

7, 

8) 

..........  ..........  —  —  —  —  —  —  —  —  - - 

*****  COVER  ********  *****  DENSITY  ***•  MEAN  INTERCEPT  (CM)  CONSTANCY 


M2/HA 

(  STD  DEV, 

N  ) 

NO/HA 

(ST  DEV, 

N  ) 

MEAN  (STD  ERR, 

N  ) 

,00 

(  .00, 

8) 

178.25 

(  214.38, 

8) 

4025 

( 

9621  , 

8) 

23.76  ( 

7,45, 

8) 

75 

1447,00 

(  1681.18, 

8) 

5754 

( 

8304, 

8) 

30,44  ( 

7.52, 

») 

88 

2127.62 

(  2407.54, 

8) 

3637 

( 

4372, 

8) 

37.68  ( 

13,48, 

6) 

6  3 

195.25 

(  338,20, 

8) 

4  19 

( 

614, 

B) 

14.10  ( 

7.03, 

8) 

50 

,00 

(  .00, 

8) 

2 

( 

6  , 

B) 

.00  ( 

.00, 

8) 

1  3 

,00 

(  .00, 

8) 

2 

( 

6  » 

8) 

,00  ( 

,oo, 

8) 

1  3 

39,48 


3948. 12 


t  3840 


NOTE  Si  1)  IMPORTANCE  VALUE  =  RELATIVE  COVER  ♦  REIATIVE  DFNSITY  +  RELATIVE  FREQUENCY, 
2)  STANDARD  DEVIATION  FOR  PER  CENT  COVER  CAN  BE  CALCULATED  FROM  COVER  DATA, 


MATURE  TREE  STRATUM--  RABBI  THRLISH 


***  RFLATIVF  *** 

IMPORTANCE 

NO  TREE  SPECIES 

•j  <  •  • 

NUTFSi  1)  IMPORTANCE  VALUE  IS  PRESENTED  AS  (*)THF  SUM  OF  RELATIVE  COVER,  DENSITY  AND  FREOUENCY,  AND 
( *  *-)  THE.  SUM  OF  RELATIVE  BASAL  AREA,  DENSITY  AND  FREQUENCY, 

2T  STANDARD  DEVIATION  F(JR  PER  CENT  COVER  CAN  BE  CALCULATED  FROM  COVFR  DATA, 


i  ",  i  •  •  i  m  ;  i.  *  *  * ..  .  -  ( 

/■*-■*,’  rr. 


'••Eh.RVI.EO  .2 


.  •  Rl 


: )( .  r* 


herbaceous  stratum—  bald 

SUMMARY—  12  HERB  TRANSECTS  WITHIN  TYPE—  BALD 


RELATIVE 

PERCENT 

COVER 

******  1 

M2/HA 

COVER  ******* 

(  STD  DEV,  N  ) 

•***  OENSITY  **•* 
NO/HA  (STD  DEV, 

RELATIVE 

N  )  FREQUENCY 

PER  CENT  FREQUENCY 
MEAN  (ST. DEV,  N  ) 

NUMBER 

/QUAD, 

SOCIABILITY 

CONSTANCY 

IMPORTANCE 

VALUE 

phlox  multiflora 

HAPLOPAPPUS  ACAULIS 
castilleja  chromosa 

HAPLOPAPPUS  NUTALLI! 

PHLOX  LONG  I FOL I * 

KOELERI A  GRACILIS 

.71 

8 ,40 
.11 
5,07 

1  ,  OR 
8,78 
9,29 

.n 

1,26 

.02 

.T7 

.It 

1.59 

1.91 

10.83 
12B.33 

1 .67 
77,50 

15.83 
139.17 
191.25 

( 

c 

t 

t 

( 

t 

c 

29,37, 

195.39, 

5,77, 

75.89, 

23,19, 

167.07, 

185,13, 

12! 

12) 

12) 

12) 

12) 

12) 

12) 

ID 

55600 

2000 

76900 

38800 

ID 

ID 

< 

( 

< 

c 

( 

« 

( 

0, 

51660, 

9972, 

67599, 

97905, 

0, 

0, 

5) 

5) 

5) 

5) 

5) 

5) 

5) 

,99 

2. 57 
.52 
6,09 
9.29 
5.25 
5,69 

28.33 

5,00 

57,50 

90,83 

50,00 

59,17 

( 

( 

( 

( 

( 

( 

90.91, 

11,68, 

28,00, 

31.93, 

39.59, 

37,77. 

12) 

12) 

12) 

12) 

12) 

12) 

2,78 

.10 

3,82 

1,99 

ID 

ID 

9,81 

2,00 

6,69 

9,75 

ID 

ID 

92 

17 

92 

75 

75 

75 

1 1 
i 

n 

5 

19 

15 

ARENARIA  3 P, 

JUNCUS  S  A X I  HON T  A NU3 

C ALOCHOW TU3  SP, 

.11 

2.93 

,00 

.57 

.02. 

.57 

,00 

.09 

1 ,67 
37. OB 
,00 
8,75 

c 

( 

( 

( 

5.77, 
31,73, 
ID  , 
IS. 83, 

12) 

12) 

) 

12) 

ID 

9000 

ID 

ID 

< 

( 

c 

c 

o, 

6928, 

0, 

0, 

5) 

5) 

5) 

5) 

.52 

2.97 

.35 

1,92 

5,00 

28.33 
3.33 

18.33 

( 

( 

( 

( 

17.32, 

27,58, 

1 1 .55, 
33.80, 

12) 

12) 

12) 

12) 

ID 

o*0 

ID 

ID 

ID 

.71 

ID 

ID 

8 

75 

8 

25 

1 

5 

0 

2 

ZIGADENU3  VENENOUS 

LOMATIUM  JUNIPERINUM 

.05 

.00 

.33 

.01 

.oo 

.05 

.  .85 
.00 
5.00 

< 

( 

( 

2.89, 
ID  , 
17,32, 

12) 

) 

12) 

900 

ID 

ID 

< 

t 

( 

899, 

0, 

0, 

5) 

5) 

5) 

.26 

.26 

.35 

2.50 

2.50 
1.33 

( 

( 

( 

9.52, 

8.66# 

8,88, 

12) 

12) 

12) 

.02 

IO 

ID 

,80 

IO 

ID 

25 

6 

17 

0 

1 

5.82 

.59 

53,75 

( 

83,15, 

12) 

ID 

t 

0, 

5) 

9,02 

38,33 

( 

97,69, 

i  2  ) 

ID 

ID 

42 

'*,08 

-  .fit-- 

1.25 

( 

9,33, 

12) 

ID  . 

< 

0, 

5) 

.52 

5,00 

( 

17.32, 

12) 

IO 

ID 

8 

1 

delphinium  nelsonii 

.00 

.00 

,00 

( 

ID  , 

) 

ID 

c 

0, 

5) 

.09 

.83 

( 

( 

2.89, 

12) 

ID 

ID 

8 

0 

,  14 

.02 

2.08 

( 

5.82, 

12) 

ID 

( 

0# 

5) 

.15 

3.33 

7,78# 

12) 

ID 

ID 

1  7 

CYMOPTERUS  3P  p 

,03 

,00 

,92 

( 

1,99, 

1 2 ) 

ID 

c 

0, 

5) 

.96 

9.17 

( 

26,10, 

12) 

ID 

IO 

17 

1 

,00 

,00  9: 

.00 

( 

ID  "  , 

) 

ID 

t 

0, 

5) 

.IT 

1.67 

( 

5,77, 

12) 

ID 

ID 

8 

0 

,08 

,  01> 

1.25 

t 

9.33, 

12) 

ID 

< 

0, 

5) 

.09 

.81 

( 

2.89, 

12) 

ID 

IO 

8 

0 

E R I OGOMUM  LONC'HOPHYLLUM 

2.89 

.99’ 

99,17 

C 

91,99, 

12) 

16000 

( 

8129, 

5) 

3,50 

11,33 

( 

17.75, 

12) 

,80 

2,90 

92 

6 

PFNSTE  MON'  SP , 

1.58 

*.29 

29.17 

C 

99.21, 

12) 

ID 

( 

0, 

5) 

2,10 

20.00 

( 

32.97, 

1?) 

'  ID 

I  D 

33 

TRIFOLIUM  C VMNMC A WPUN 

1.9! 

.29 

29.17 

( 

31,39, 

12) 

11600 

( 

11866, 

5) 

2. BO 

26,67 

( 

21,88, 

12) 

.58 

2.17 

75 

5 

HFDYSARUM  HORFALE 

1.91 

.2« 

29,17 

( 

66.40# 

12) 

1600 

t 

2608, 

5) 

1.90 

13,33 

( 

18.75, 

12) 

,08 

.60 

50 

3 

PHYSARIA  FLOR lOUNDA 

.25 

.09 

3.75 

( 

9.83, 

12) 

1  4000 

c 

12570, 

5) 

3.15 

30  B  00 

( 

23.79, 

12) 

.70 

2.33 

03 

3 

,05- 

.01  - 

.83 

«. 

2.89, 

12) 

ID 

( 

0, 

5) 

.09 

.81 

( 

2,89, 

12) 

ID 

ID 

8 

0 

FR1GFRON  SP8 

,00 

,00 

,00 

I 

ID 

) 

ID 

c 

0, 

5) 

,2b 

2.50 

( 

4,52# 

12) 

ID 

ID 

25 

0 

LUPINUS  SP. 

,05 

,01 

,63 

( 

2.89, 

12) 

ID 

( 

0, 

5) 

.09  , 

.81 

.( 

2.89, 

.121 

ID 

IO 

8 

0 

,00 

,00 

,00 

t 

ID  , 

) 

ID 

( 

0, 

5) 

.09 

.83 

( 

2.89, 

12) 

ID 

ID 

8 

0 

.25 

.09 

3.75 

( 

12.99, 

12) 

ID 

« 

0, 

5) 

•  6  1 

5.83 

c 

20.21, 

12) 

IU 

ID 

8 

1 

U3B? 

,05 

.01 

.85 

( 

2,89, 

12) 

ID 

( 

0, 

5) 

.17 

1,67 

( 

5,77, 

12) 

10 

ID 

8 

0 

,38 

,06 

5.83 

( 

13,79, 

12) 

'  J  ID 

c 

0* 

5) 

1.89 

17,50 

( 

31.99, 

12) 

ID 

ID 

25 

2 

SOL IOAGO  SP  9 

,00 

,00 

< 

ID  , 

> 

ID 

c 

o ;  -  5 ) 

.09 

'  .83' 

( 

2,89, 

12) 

■IO 

ID 

8 

0 

LOMATIIJM  3P„ 

.22 

.03 

3.33 

< 

8,88, 

12) 

ID 

( 

5) 

1.75 

16,67 

( 

Vo, 25, 

12) 

ID 

ID 

33 

2 

SPHAERALCtA  CUCCINEA 

.55 

.08 

6,13 

(! 

22.90, 

12) 

8000 

( 

13638, 

5) 

e35 

3.13 

( 

9.92, 

12) 

.«0 

12.00 

33 

1 

U4B2 

.  ,  ,05 

,oi 

.83 

r 

2.89, 

12) 

ID 

r 

0, 

sy 

.09 

.83 

r 

2.69, 

12) 

ID 

ID 

8 

0 

U5B2 

.03 

.00 

.92 

< 

1.99, 

12) 

ID 

< 

0, 

5) 

,09 

,83 

( 

2,89, 

12) 

IO 

ID 

8 

0 

ASTRAGALUS  uihj 

.82 

.13 

12,50 

c 

93,30, 

12) 

ID 

( 

0, 

5) 

.70 

6,67 

( 

23.09, 

12) 

ID 

ID 

8 

2 

Ut  B3 

04« 

.07 

6,67 

t 

23.09, 

12) 

IO 

< 

0, 

5) 

.61 

5.83 

( 

20.21 , 

12) 

ID 

ID 

8 

1 

MFNT7ELIA  MUI.  T  I  FLORA 

2.13 

.32 

32,50 

t 

40.93, 

12) 

11200 

( 

16346, 

5) 

3.52 

31.67 
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HERBACEOUS  STHATUN--  SHAD3CALE 
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7,78 

1 1,67 

( 

28,58, 

b) 

ID 

ID 

17 

4) 

3.33 

5,00 

( 

12. 2S, 

b) 

ID 

10 

1  7 

4) 

16.66 

21.67 

( 

7.53, 

b) 

ID 

ID 

100 

4) 

2.22 

3.33 

( 

8,16, 

6) 

ID 

ID 

1  7 

4) 

2.22 

3,33 

( 

8.16, 

b) 

ID 

ID 

l  7 

4) 

6,66 

6.67 

( 

5,16, 

b) 

ID 

10 

.  .^7 

4) 

6,66 

6,67 

( 

12,11, 

b) 

ID 

I.D 

’  1 3 

4) 

11.1) 

16,67 

( 

20.66, 

6) 

.72 

«.35 

50 

4) 

8,89 

13,33 

( 

20 . 66 , 

b) 

.50 

2  •  25 

31 

4) 

17.78 

26,67 

( 

«t,31. 

b) 

2,52 

9,67 

13 

4) 

7.78 

11,67 

( 

18.35, 

b) 

.17 

1.50 

31 

4) 

1.11 

1.67 

( 

6. OB, 

b) 

.02 

1  .50 

1  7 

4  ) 

5,56 

8.33 

( 

13,29, 

b) 

.75 

9,00 

33 

4 ) 

1,11 

1,67 

( 

6.08, 

b> 

.02 

1,50 

1  7 

4) 

2.22 

3.33 

( 

8.16, 

b) 

.20 

6,00 

1  7 

IMPORTANCE 
1  VALUE 

7 

I  3 
3 

26 

3 

3 
9 
b 

16 
2S 
59 

II 
I 

12 

1 

4 


NOTES!  1)  IDs  INSUFFICIENT  DATA,  DENSITY  DATA  NOT  COLLECTED  FOR  ALL  SPECIES  AND  ALL  TRANSECTS, 
2)  SOCIABILITY  IS  DEPENDENT  UPON  DENSITY  DATA,  '  ’ 

3!  STANDARD  DEVIATION  E OR  RtR  CENT  COVER  CAN  HE  CALCULATED  EROM  COVER  DATA, 

01  IMPORTANCE  value  EQUALS  RtLAlIVE  COVER  PLUS  RELATIVE  FREQUENCY 


SHRUB-SEEDLING  STRAT1JH--  SHADSCALE 
SUMMARY--  5  NON-PERM,  T R  A N SE  C  T  (  S  )  /  T  Y PE  1975 


*  *  * 

CUVE  w 

RELATIVE 

DENSITY 

*  *  * 

FREQ 

importance 

Value* 

piNua  fui'Lis 

3 

0 

4 

7 

UUTTERRI7IA  SAHOTHRAE 

0 

0 

l 

l 

AHTEMISIA  FRIG  IDA 

? 

5 

5 

\  1 

ARTEMISIA  TWIDEnTAYA 

55 

21 

1  9 

97 

ATRIPLM  CAWKSCOS 

2 

5 

0 

1? 

ATRIRLEX  CIInFERTIFOLIA 

2  9 

42 

21 

93 

cmrysdthamnus  nausEiisus 

2 

4 

13 

19 

CHRYSOTHAMNUS  VISCIDTELORIIS 

3 

to 

12 

25 

EPHEDRA  VIR1DIS 

0 

0 

1 

1 

EUMOT  l  A  I.ANATA 

0 

t 

3 

4 

SANCflrtATilS  VtPMKUlATlIS 

2 

1 

*  7 

1  2 

YF TRAOYmJ  a  cane  scf  ns 

3 

6 

7 

16 

SYMPFIIlRICARPIlS  IIREIIRMILUS 

0 

0 

1 

1 

R  CENT  *  FREQUENCY  **  *******  COVER  ********  »*»*«  DENSITY  **** 
COVER  MEAN  (  SD.  N  )  M2/HA  (  STD  DEV,  N  )  NO/HA  (ST  DEV,  N  ) 


.65' 

1  6 

t 

22. 

5) 

45,00  ( 

100,62, 

5) 

20  ( 

30, 

,00 

4 

( 

9, 

51 

.00  ( 

,00, 

5) 

10  ( 

22, 

5) 

,25 

20 

( 

65, 

5) 

25,60  ( 

56,80, 

5) 

263  ( 

589, 

SI 

7,69 

80 

t 

28, 

5> 

769,20  ( 

834.86, 

51 

1317  ( 

995, 

5) 

.25 

24 

( 

36, 

5) 

25,00  ( 

55,90, 

5) 

263  ( 

677, 

5) 

3.92 

9b 

( 

9, 

5) 

391,60  ( 

233,86, 

5) 

2363  ( 

1172, 

5) 

.22 

56 

< 

46, 

5) 

21,80  ( 

29.95, 

5) 

250  ( 

235, 

5) 

.39 

52 

( 

36, 

-  5) 

38,60  ( 

-■  86,31, 

5) 

53  7  ( 

619, 

5) 

,00 

4 

c 

9, 

5) 

.00  ( 

,00, 

51 

3  ( 

7, 

5) 

.05 

12- 

< 

27, 

5) 

6,e0  ( 

10.29, 

■5) 

70  ( 

157, 

5) 

.29 

32 

( 

39, 

5) 

28,80  ( 

58.97, 

5) 

157  ( 

157, 

S) 

28 

( 

30, 

5) 

62.20  ( 

88,34, 

5) 

*63  ( 

603, 

S) 

.00 

4 

( 

9, 

S) 

.00  ( 

.00, 

5) 

7  ( 

15, 

5) 

13,72 

1 372,20 

5603 

NOTES!  1)  IMPORTANCE  VAIUE  s  RtLAlIVE  COVER  ♦  RELATIVE  DENSITY  A  RFLATIVE  FREQUENCY, 
2)  STANDARD  DEVIATION  FOR  PER  CENT  COVER  CAN  BE  CALCULATED  FROM  COVER  DATA, 


MEAN  INTERCEPT  (CM)  CUNSTANCY 
MEAN  (STD  Err,  N  ) 


,00  ( 

.00, 

5) 

20 

3.63  ( 

3.63, 

5) 

20 

67.16  ( 

13.3), 

5) 

1  00 

6.25  ( 

6.25, 

5) 

40 

30.18  ( 

3,66, 

5) 

100 

10,90  ( 

6,70, 

5) 

80 

4  .  b  t?  ( 

6,62, 

5) 

100 

.00  ( 

,oo, 

5J 

20 

2.30  ( 

2.30, 

5) 

20 

15,60  ( 

13.06, 

5) 

00 

40.73  ( 

39.82, 

5) 

80 

.00  ( 

,00, 

5) 

20 

MATURE  TREE  SIRATIIM-.  SHADSCAIE 

SUMMARY--  5  niin-PFRh,  TRAnSECKSI/TYRE  1975 


SPECIES 


»•«  RELATIVE  »*»  IMPORTANCE  REN  CENT  *  FREQUENCY  **  *******  COVER  ********  *****  DENSITY  ***» 

COVER  DENSITY  EWEQ  VALUE*  COVER  MEAN  (  SI),  N  )  M2/HA  (  STD  DEV,  N  )  NII/HA  (ST  DEV,  N  ) 


JUFi  I  PERUS  IiSTEOSPERMA 


too  100  100  300 

ALL  SPECIES 


.07 

,»7 


H  (  IB,  S) 


86,80  ( 
86,80 


190.09,  5) 


10  ( 


22, 


S) 


10 


mean  intercept  (cm)  ««*»«*•***«*»»*»  basal  area  ***** »•*•****«* 

MEAN  (STD  ERR,  N  3  RELATIVE  M2/HA  (  STD  DEV,  N  )  IMP  VAL»*  CONSTANCY 


JUNIPERUS  OSTEOSPERMA 
A I L  SPECIES 


B6.80  (  86.80,  5) 


100 


,69  ( 
,69 


1,53. 


5) 


300 


20 


NOTES!  1)  IMPORTANCE  VALUE  IS  PRESENTED  AS  (*)THE  SUM  OF  RELATIVE  COVER,  DENSITY  AND  FREQUENCY,  AND 
( *  *  1 ThE  SUM  OE  RELATIVE  BASAL  AREA,  DENSITY  And  frequency. 

2)  STANDARD  DEVIATION  for  per  CENT  cover  can  BE  CALCULATED  FROM  COVER  DATA, 


»  )fl  I 


HERBACEOUS  stratum-,  riparian 

Summary--  1?  HfcRB  TRANSECTS  WITHIN  TYPE-- 


R I  PARI  AN 


a 


SPECIES 

RELATIVE 

COVER 

PFRCENT 

COVER 

****** 

M2/MA 

COVER  ******* 

(  STD  DE V  r  N  ) 

»*  4  density  **** 

,90/ HA  (STD  DEV, 

N  ) 

Pt  L A  T  !  VE 
FREQUENCY 

PER  CENT  FREQUENCY 
MEAN  (ST, DEV#  N  ) 

NUMBER 

/UUAD, 

SOCIABILITY 

CONSTANCY 

IMPORTANCE! 
VALUE  A 

HR  CJM  US  JNERMJS 

20,2b 

12, OB 

1207,92 

t 

2223.03,  1?) 

ID 

( 

0, 

6) 

7.75 

2S.00 

( 

01,89, 

12) 

ID 

ID 

13 

28 

111  R  1 

I. 07 

.90 

90.02 

t 

313,21.  12) 

10 

( 

0, 

6) 

1.29 

0.17 

( 

10.03, 

12) 

ID 

ID 

8 

3 

BROMIJS  SP, 

.OH 

.02 

2.50 

t 

6,66.  12) 

ID 

{ 

0, 

6) 

.26 

.83 

( 

2.89, 

12) 

ID 

ID 

8 

0 

TARAXACUM  SP, 

.37 

.22 

22.50 

t 

50.63,  12) 

ID 

( 

0, 

6) 

2.58 

8.33 

( 

16.42# 

12) 

ID 

ID 

25 

3 

ERIGERON  E  A  TON 1 1 

,00 

,00 

,00 

t 

ID  ,  ) 

ID 

( 

0, 

6) 

.26 

.83 

( 

2.89, 

12) 

ID 

ID 

8 

0 

JUNCUS  SP, 

.22 

.13 

13.33 

t 

30,85,  12) 

ID 

( 

0, 

6) 

.78 

2,50 

( 

0,52, 

12) 

ID 

ID 

25 

i 

CHEN U PODIUM  FRF.MONTII 

.07 

,04 

0.17 

t 

6,69,  12) 

7000 

( 

10863, 

6) 

3,88 

12.50 

( 

17.65, 

12) 

.15 

2,80 

42 

4 

DESCURAINIa  SP, 

.lb 

.10 

io.oo 

t 

30,80,  12) 

ID 

t 

0, 

6) 

2.33 

7,50 

( 

20,50, 

12) 

ID 

10 

1  7 

2 

CAREY  SP. 

1.55 

,9b 

95.83 

t 

193,60,  12) 

ID 

( 

0, 

6) 

1.29 

0.17 

( 

7.93, 

12) 

ID 

ID 

25 

i 

ARAB  I  S  SR. 

.01 

.01 

.63 

( 

2.89,  12) 

ID 

( 

0, 

6) 

.26 

.83 

( 

2,69, 

12) 

ID 

ID 

8 

0 

PDA  PRATENSIS 

6.81 

4,20 

020,00 

( 

800,06,  12) 

ID 

( 

0, 

6) 

10,30 

33.  33 

( 

33.67, 

12) 

10 

ID 

75 

17 

U 1 R2  (35) 

.01 

.01 

,83 

t 

2.89,  12) 

ID 

( 

0, 

6) 

.26 

.83 

( 

2.69, 

12) 

ID 

ID 

8 

0 

IllWS  (06) 

.27 

.17 

1  b .  67 

t 

57,70,  12) 

ID 

( 

0, 

6) 

.52 

1.67 

( 

5.77, 

12) 

ID 

ID 

8 

1 

L AC  TUC  A  SP, 

,07 

.00 

0.17 

t 

10,03,  12) 

ID 

( 

0, 

6) 

.26 

.83 

( 

2.89, 

12) 

ID 

m 

8 

0 

U2H  3 

,00 

,00 

.00 

t 

ID  ,  ) 

ID 

( 

0, 

6) 

.26 

.83 

( 

2,89, 

12) 

ID 

ID 

8 

0 

RANUNCULUS  SP, 

,00 

,00 

,00 

t 

ID  ,  ) 

ID 

f 

0# 

6) 

.26 

.83 

( 

2.89, 

12) 

IU 

m 

8 

0 

SCWOPHULAR! A  LANCEOLATA 

,00 

,00 

.00 

< 

ID  ,  ) 

ID 

( 

0, 

6) 

.26 

,03 

( 

2,89# 

12) 

ID 

ID 

0 

0 

ACHILLEA  LANULOSA 

.22 

.13 

13.53 

t 

28.39,  12) 

ID 

( 

0, 

6) 

1,81 

5,83 

( 

10,84# 

12) 

ID 

ID 

25 

2 

TARAXACUM  OP  F 1C  1 N ALE 

1.27 

.78 

78,33 

t 

100.30,  12) 

22333 

( 

17270, 

6) 

8.53 

27,50 

( 

23.79, 

12) 

1  .12 

4,06 

75 

10 

OESCURAINJA  PINNATA 

.  34 

.21 

20,83 

t 

42,95,  12) 

27333 

( 

56294# 

6) 

3.10 

10.00 

( 

15.95, 

12) 

1.37 

13,67 

42 

3 

HRUMUS  TEL  TURIN 

„ !  1 

.07 

6,6  7 

( 

23.09,  12) 

ID 

( 

0, 

6) 

1 .29 

0.17 

c 

14,43# 

12) 

ID 

ID 

8 

1 

ELYMUS  C1NEWEUS 

18,98 

11.7,0 

1170,00 

t 

2108,85,  1 2 ) 

II) 

( 

0  # 

6) 

6,  «6 

20.63 

( 

36.05, 

12) 

ID 

ID 

33 

25 

ARTEMISIA  LUDOVICIANA 

.61 

.38 

37.50 

( 

129,90,  12) 

ID 

c 

0, 

6) 

2,33 

7,50 

( 

25,98# 

12) 

ID 

ID 

b 

3 

ARTEMISIA  UR ACUNCULUS 

.12 

.07 

7.50 

t 

25,98,  12) 

ID 

( 

o, 

6) 

.52 

1.67 

( 

5.77, 

12) 

ID 

ID 

h 

t 

MENTZEl  I  A  MULT  I  FLORA 

,00 

,00 

.00 

( 

ID  ,  ) 

ID 

t 

o, 

6) 

.52 

1,67 

( 

5.77, 

12) 

in 

ID 

0 

i 

chaenactis  oouglasii 

.00 

.02 

2,50 

t 

8,88,  12) 

ID 

( 

0, 

6) 

.76 

2.50 

t 

8,66# 

12> 

TD 

ID 

A 

I 

PmYSARIA  FLORIBUNDA 

,00 

,00 

,00 

( 

II)  ,  ) 

ID 

( 

0, 

6) 

.26 

.83 

( 

2.89, 

12) 

ID 

ID 

A 

0 

ZIGAOtNUS  VtNFNOUS 

.14 

,0b 

8,33 

t 

28.67,  12) 

ID 

( 

0. 

b) 

.28 

.83 

( 

2.69, 

12) 

ID 

10 

8 

0 

PL  ANT  AGO  MAJOR 

.05 

.03 

3.33 

( 

8,88,  12) 

667 

( 

1633, 

6) 

.52 

1 ,67 

( 

3.89, 

12) 

.03 

2,00 

1  7 

1 

agropyron  trachycaulum 

.  16 

.10 

10,00 

( 

23.70,  12) 

ID 

( 

0, 

6 ) 

1.29 

0.1  1 

( 

1  1 .65# 

12) 

ID 

ID 

1  7 

1 

JUNCUS  S A  X 1  MONT  ANUS 

.01 

.01 

.83 

( 

2,69,  U) 

10 

( 

0, 

6) 

•  26 

.83 

( 

2.89, 

12) 

ID 

ID 

8 

0 

RANUNCULI'S  CVMHALARIA 

1,00 

,  b2 

61.67 

( 

101.70,  12) 

49667 

(109152, 

6) 

2.58 

6,33 

( 

10,30, 

12) 

2,48 

29,80 

50 

4 

0 1 R6  7/75 

,00 

,00 

,00 

t 

ID  ,  1 

ID 

( 

0, 

6) 

.26 

.83 

( 

2,89, 

12) 

ID 

ID 

8 

0 

GERANIUM  RICHARDSON  1 1 

.03 

.02 

1,67 

t 

5,77,  12) 

ID 

( 

o, 

6) 

.26 

.83 

( 

2.69, 

12) 

ID 

ID 

6 

0 

AVEnAE  ?  R 6  7/75 

.00 

,00 

.00 

t 

ID  ,  ) 

ID 

( 

0, 

6) 

.26 

.83 

( 

2.89, 

12) 

ID 

ID 

8 

0 

SENECTO  SPARTIOTDES 

1.19 

.73 

73,33 

t 

184,70#  12) 

75000 

(183712, 

6) 

1.55 

5,00 

( 

10,00, 

12) 

3.75 

75,00 

25 

3 

SOL  I  DAGO  SP. 

.1“ 

,08 

R.33 

( 

28.67,  12) 

ID 

( 

6) 

.26 

,63 

( 

2.89, 

12) 

ID 

ID 

fl 

l) 

U2R6  7/75 

.07 

.00 

4,17 

( 

14,43,  12) 

10 

( 

0, 

6) 

,26 

.83 

( 

2,89# 

12) 

IP 

ID 

8 

b 

SMILACINA  STFILATA 

,41 

.25 

25,00 

( 

86,60,  12) 

ID 

t 

o, 

6) 

.26 

.83 

C 

2.89, 

12) 

ID 

ID 

8 

1 

CIRSIUM  SP, 

.00 

,00 

.00 

( 

ID  ,  ) 

ID 

( 

«, 

6) 

.26 

.83 

( 

2.69, 

12) 

ID 

ID 

8 

0 

JUNCUS  SP,  '1  R7  7/75 

.01 

.01 

.83 

t 

2.89,  12) 

ID 

( 

0, 

6) 

.52 

1.67 

( 

5.77, 

12) 

ID 

TD 

A 

1 

AGROPYRON  SP,  '1  R 7  7/75 

.05 

.03 

3.33 

( 

11.55.  12) 

10 

( 

0, 

6) 

.26 

.83 

t 

2.89# 

12) 

ID 

ID 

A 

0 

GRASS'  1  R  7  7//S 

,03 

.02 

1 ,67 

t 

5.77,  1?) 

ID 

( 

o# 

6) 

.52 

1,67 

( 

5.77, 

12) 

ID 

ID 

A 

1 

1 1 1 R  7  7/75 

,00 

,00 

,00 

( 

ID  ,  1 

ID 

t 

o# 

6) 

.26 

.83 

( 

2. hr, 

12) 

ID 

ID 

8 

0 

A  (»H(  IF  Y  HON  SP,  '?  H  7  7/7S 

.05 

,03 

3,31 

( 

11,55,  12) 

ID 

( 

0, 

6) 

.26 

.83 

( 

2,69, 

12) 

ID 

ID 

8 

0 

AGROP  Y  Rl  ill  0P  !  (  A  f|IM 

.03 

,02 

1  .67 

t 

5.77,  12) 

in 

( 

0, 

6) 

.26 

.83 

( 

2,69, 

1 2 ) 

ID 

in 

8 

0 

GALIUM  HOWE  AL^ 

.01 

.01 

.63 

( 

2,89,  12) 

ID 

< 

0, 

6) 

.26 

.63 

t 

2.69, 

12) 

to 

ID 

8 

0 

111  HI  7/75 

1,05 

■  b3 

6  1,33 

t 

219.39,  12) 

187333 

(058871 , 

6) 

1.29 

4.17 

t 

10,03, 

12) 

9,3/ 

224 ,80 

8 

2 

AGROPYRON  REPINS 

19, 7(i 

12.14 

1210.17 

( 

2552,90,  12) 

ID 

( 

0, 

6) 

5,94 

19.1/ 

( 

36,06, 

12) 

ID 

ID 

25 

26 

JUNCUS  ARC  1  ICUS  SSP,  ATE  R 

1.93 

1.19 

119,17 

t 

317,62,  12) 

ID 

( 

0, 

b) 

1  ,55 

5,00 

( 

7,96, 

12) 

ID 

in 

31 

3 

SPORi'Mnt  us  AiRuinfs 

.00 

.05 

5,00 

< 

10,06,  12) 

333 

( 

816, 

6) 

.76 

2,50 

( 

0.52, 

12) 

.02 

.67 

25 

1 

CARYY  NEHRASkENSTS 

,09 

.30 

30.00 

t 

100.81,  12) 

ID 

( 

0, 

6) 

.52 

1,67 

( 

3,89, 

12) 

ID 

10 

1  7 

1 

CARYX  SP.  ■ 2  R 1(H)  7/75 

.68 

.02 

41,67 

< 

100.30,  12) 

TO 

( 

0, 

6) 

.26 

.83 

t 

2,89, 

12) 

ID 

10 

8 

1 

AGROPYRON  SP, 

2.57 

1.58 

158,33 

t 

508,08,  12) 

ID 

( 

0, 

6) 

.78 

2.50 

( 

6,66, 

12) 

ID 

ID 

8 

3 

KOCHJA  IRANICA 

.91 

.25 

25,00 

( 

58.50,  12) 

77333 

(119911, 

6) 

.7* 

2,50 

( 

6.22, 

12) 

3.87 

154.67 

1  7 

1 

.01 

“,01 

.83 

t 

2.89,  12) 

1333 

( 

3266 , 

6) 

.52 

1  .67 

( 

5.77, 

12) 

.07 

4 ,00 

a 

1 

AGROPYRON  3MITH1I 

10,17 

6.27 

626,67 

( 

1824.42,  12) 

TO 

( 

0, 

6) 

4,65 

15,00 

( 

30,60, 

12) 

ID 

ID 

33 

15 

CHfNOPnniUM  album 

.30 

.23 

23.33 

t 

39.62,  12) 

-6000 

( 

7003, 

6) 

i  ,«t 

5,83 

( 

9,9b, 

12) 

.30 

5.14 

•  ii 

V  2 

l  AC  T  UC  A  SFRWH'LA 

.04 

.02 

2.50 

( 

6.22,  12) 

1333 

( 

2022, 

6) 

.5? 

1.67 

( 

3.89, 

12) 

,07 

4,00 

17 

1 

IJ2R?  7/75 

•  .  10 

,06 

8,33 

( 

28.87,  12> 

6667 

( 

16330, 

6) 

,2b  > 

,83 

( 

2.89, 

1?) 

.13 

40,00 

0 

0 

HORpfUM  J  U  H  A  T  U  M 

.31 

.19 

19,17 

( 

07,19,  12) 

ID 

( 

0, 

6) 

.52,' 

1.6/ 

( 

3,69, 

12) 

,IU 

ID  ,  ^  r 

1  7 

,  -  1 

CAREY  VFRNACIM  A 

•  1  4 

,  0  6 

8,33 

t 

28.87,  12) 

TD 

( 

o, 

6  ) 

.26 

.83 

t 

2.69, 

12) 

ID 

l.n 

8. 

0 

AGROPYRON  SP.  '?  R3(10)  7/75 

=  .30 

.10 

18,33 

( 

83.51,  12) 

ID 

I 

0. 

6) 

,78 

2.60 

( 

8.6b#- 

12) 

ID 

in  • , 

8 

.  t 

CHE  NOPf.lf)  I  UM  LE  PTOPHYLl  L»m 

•  05 

.03 

3.33 

t 

It. 55,  12) 

1000 

( 

2009, 

6) 

.26 

1  .63 

t 

2.89, 

12) 

.  95 

6.00 

8 

0 

lit  R 3  7/75 

.03 

.02 

1  ,67 

t 

5.77,  12) 

333 

( 

816, 

6J 

.26 

.83 

( 

2.89, 

12) 

.0? 

2,00 

8 

0 

MENTHA  A  R  YE  N  SF 

'  .05 

,03 

3.33 

t 

11.55,  12) 

5333 

f 

1 3064, 

6) 

.26 

.63 

( 

2.69, 

12) 

,27 

32,00 

8 

0 

FRIGE  RUN  SPECIOSUS. 

2.  OR 

»’  E.26 

125. R3 

( 

378,14,  12) 

? 68000 

(623005, 

6) 

2,84 

9.1-7 

t 

21.09, 

12) 

13,00 

146,18 

25 

5 

SOLlDAGfi  M 1 1 L  T  I  RAO  I  A  T  A  VAR.  S 

.27 

.17 

16,67 

t 

51.76,  12) 

34000 

( 

77553, 

6) 

,52  — * 

1 .67 

c 

3 . 6V, 

12) 

1,70 

102,00 

17 

1 

tpiglochin  MARITTMA 

.03 

.02 

1.67 

t 

5.77,  12) 

667 

( 

1633, 

6) 

,26> 

.63 

( 

2.89, 

12) 

.03 

4,00 

H 

0 

ELEOCHARIS  MACROSTACHYA 

.  1  OF 

,06 

8.33 

t 

28.87,  12) 

ID 

( 

0, 

6) 

.26 

>•■1,83 

t 

2.69, 

12) 

ID 

ID 

8 

0 

CAREY  LANUGINOSA 

,68 

1 1 '*  ,02 

01,67 

( 

95,04,  12) 

ID 

.'it 

-  o, 

6) 

1,03 

3,33 

( 

6,51  , 

12) 

ID 

ID 

25 

2 

CHE  NOPOD I UM  HYBPIDUM 

■  .23 

.10- 

10,17 

( 

36,30,  12) 

4  333 

( 

8802, 

6) 

1.55 

5,00 

( 

12.03, 

12) 

.22 

0.13 

17 

2 

PDA  NE MORAL  I S  VAR,  INTERIOR. ^ ; 

-  -  ,77 

.07 

47,50 

( 

164,54,  12) 

ID 

t 

0, 

6) 

1,29 

0.17 

( 

14,43# 

12) 

10 

ID 

8 

2 

LEPIDIUM  montanum 

,01 

.01 

.6  3 

( 

2.89,  12) 

333 

( 

816, 

6) 

.26 

.63 

( 

2.89, 

12) 

.02 

2,0  0 

8 

0 

SITANION  LONGfFOLIOM 

.19 

.12 

1  1.67 

( 

30,10,  12) 

10 

( 

0, 

6) 

.52 

1,67 

( 

3.89, 

12) 

ID 

ID 

17 

1 

HORDEUM  HRACHVAMTHEPUM 

.  70 

-.08 

48,33 

t 

167,03,  12) 

ID 

( 

0, 

6) 

.52 

1  ,67 

( 

5.77, 

12) 

ID 

ID 

0 

l 

*LL  SPtCLES 

61.63 

6163,33 

776333 

yi; 

NUTE9I  VriOs  IWSi/FFTCIf-NI  DATA.  0FN3ITV  DATA  NOT  CnLIF.CTED  EliH  Alt  SHFCIES  AND  ALL  THANSFCTS, 
?  V- -Stic  !»ft  III  rv  IS  DFFENOfNT  UPON'  DENSITY  LI  AT  A  f 

3)  StAFDAWO  DEVIATION  Fl)H  HER  CENT  CUVfcH  C-AN  HE  CALCULATED  Fkrln  COVER  DATA, 

0)  IkpriuTANCE  VALUE.  EOUAl  S  RELATIVE  COVER  PLUS  HE  L  A  T  EVE  FRtBUENCT 


SHRUB-SEFDLlNG  STRATUM*-  RIPARIAN 
SUMMARY—  9  NON-PERM,  TNA NSE C 1  I  3 )  /TYPE  |975 


•»*  RELATIVE  »**  IMPORTANCE  PER  CENT  •  FREQUENCY  **  »*»*•**  COVER  •*•»••••  •••••  OEMSITY  **»*  MEAN  INTERCEPT  (CM)  CONSTANCY 

SPECIES  COVER  DENSITY  FREQ  VALUE*  COVER  MEAN  (  SD,  N  )  M2/HA  (  STD  DEV,  N  )  NO/HA  (ST  DEV,  N  )  MEAN  (STD  ERR,  N  ) 


POPULUS  T RE HULOI DE3 

11 

1 

3 

17 

3.3a 

H 

( 

ii, 

9) 

119,1 1 

( 

1002,11, 

9) 

198 

( 

599, 

9) 

12,85 

l 

12.85, 

9) 

it 

pseuootsuka  menziesii  m 

II 

9 

3 

22 

3.18 

1 1 

( 

n. 

9) 

118,11 

( 

955,00, 

9) 

596 

( 

1619, 

9) 

9.95 

( 

9.95, 

9) 

1  l 

GUTIFRRIZIA  SAROTHRAE 

0 

0 

1 

I 

.01 

2 

t 

7, 

9) 

1.22 

< 

1.67, 

9) 

4 

( 

11, 

9) 

1.2? 

( 

c 

1*22# 

9 ) 

1  1 

ARTEMISIA  TRIDENTATA 

16 

21 

13 

51 

a, 9i 

58 

< 

97, 

9) 

991.33 

( 

951,18, 

9) 

mi 

( 

1916, 

9) 

29,99 

1 0  •  1  1  9 

9) 

67 

atRiple*  CONE'ERTIFOLIA 

0 

0 

1 

1 

.00 

2 

< 

7, 

9) 

,00 

( 

,00, 

9) 

6 

( 

17, 

9) 

.00 

( 

.00, 

9) 

1  I 

CHHY30TMAMNUS  NAUSEOSUS 

It 

11 

17 

39 

3.12 

71 

< 

19, 

9) 

331.78 

< 

932,71, 

9) 

678 

( 

591, 

9) 

9  0,70 

( 

8,89, 

9) 

89 

CHRVSOTHANNUS  VISCIDIELORUS 

0 

0 

1 

1 

,06 

2 

t 

7, 

9) 

6,1  1 

( 

18,11, 

9) 

2 

( 

6# 

9) 

6.  1  1 

( 

6  t  1  1  9 

9) 

1  1 

PRUNUS  VIRGINIA** 

J 

s 

3 

9 

.91 

11 

< 

22, 

9) 

91.22 

( 

165,99, 

9) 

185 

( 

9S1, 

9) 

20,89 

( 

10.60* 

9) 

15 

PACHYSTIhA  HYWSINITF.3 

0 

0 

1 

i 

,00 

2 

i 

7, 

9) 

.oo 

( 

,00, 

9) 

9 

( 

28, 

9) 

*00 

( 

.00, 

9  > 

1 1 

ROSA  Sl>, 

0 

0 

1 

i 

o00 

2 

( 

7, 

9) 

,00 

( 

,00, 

9) 

9 

( 

28, 

9) 

.00 

r 

.00, 

9) 

1  1 

SARCOMA  I  US  VERMICULA  TUS 

0 

0 

1 

1 

,00 

« 

t 

11, 

9) 

.oo 

( 

.00, 

91 

20 

( 

6  1  # 

9) 

.00 

( 

,00, 

9) 

ii 

SALtX  exigua 

2 

0 

1 

3 

,51 

2 

c 

1, 

9) 

50.78 

( 

152,11, 

9) 

19 

( 

56, 

91 

12.69 

( 

12.69, 

9) 

1 1 

AMElanCmIEh  uTAhF nS I s 

2 

2 

6 

ID 

.61 

27 

{ 

31, 

9) 

60.67 

( 

119,26, 

9) 

115 

< 

226, 

9) 

12.20 

( 

6  •  9  t  e 

9) 

56 

symphoricarpos  oreopmilus 

IQ 

19 

13 

«2 

3,09 

58 

( 

46# 

9) 

i  08,76 

( 

168,16, 

9) 

1159 

l 

1  792, 

91 

95,99 

( 

19.92, 

91 

67 

AMtLANCHUP  ALNlFOLlA 

0 

0 

0 

0 

,00 

0 

( 

0, 

9) 

,00 

( 

,00, 

9) 

0 

( 

0, 

9) 

.09 

( 

,00, 

9  ) 

0, 

HIBES  AURF1IM 

7 

4 

IV 

21 

1.98 

97 

i 

9?, 

91 

197,56 

< 

283.25, 

9) 

211 

( 

289, 

9) 

97,89 

< 

22.65, 

9) 

67 

ROSA  WOODS  it 

10 

16 

12 

37 

2,8a 

51 

( 

49, 

9) 

289,22 

( 

319,22, 

9> 

956 

( 

1108, 

9) 

27.89 

( 

11,21, 

9) 

56 

HIKES  Ctfttl’H 

1 

1 

6 

.15 

lb 

< 

( 

20, 

9) 

19.67 

( 

89,98, 

9) 

52 

f 

100, 

9) 

19.56 

( 

15.21 , 

93 

11 

R I  HE  3  iNERftt 

2 

2 

6 

10 

.64 

27 

35, 

9) 

69,22 

! 

152.91 , 

9) 

128 

( 

200, 

9) 

8,70 

( 

6.72, 

9) 

44 

SAllX  INTERIOR 

7 

T 

Q 

19 

2.20 

18 

t 

37, 

9) 

220,00 

( 

556.71, 

9) 

444 

( 

1211, 

9) 

19.51 

( 

9.79. 

9) 

22 

HE  TUI  A  F ONT INAL  IS 

b 

0 

i 

9 

l.7« 

11 

t 

31. 

9) 

1 71.78 

( 

521,11, 

9.) 

29 

( 

72. 

9) 

19.76 

( 

19.76, 

9) 

1  1 

SWIOA  StWICtA 

0 

0 

t: 

2 

.18 

a 

( 

11, 

9) 

19,78 

( 

99,11, 

9) 

4 

( 

I  1  # 

9) 

7.19 

( 

7.19, 

9) 

1  1 

6119 

V 

■  »  4‘ 

«■*'■**.*-  ■  ■ 

••  • 

■  . * 

ALl 

species 

29.8a 

2981,56 

NOTES!  1)  IMPORTANCE  VALUE  =  RELATIVE  COVER  ♦  RELATIVE  OENSITY  ♦  RELATIVE  FREQUENCT, 
21  ST  A  M)  ARE,  DEVIATION  FOR  PER  CENT  COVER  CAN  BE  CALCULATED  FROM  COVER  DATA, 


MAT' IRE  TREE  STRATUM..  RIPARIAN 


Summary--  r  non-perm. 

TWANS»  C  1  m/TYPF  !  9  75 

SPECIES 

•  **  RELATIVE  *  Aft  IMHUrUANCt 

CnYFW  DENSITY  F  ML  Q  VALUE* 

PER  CENl 
cnvF.M 

a  FMEOUENCV  ** 
MEAN  (  SD#  N  ) 

Aft*****  COVER  **•*•*•• 

M2/HA  (  STD  DtV,  M  ) 

•*•••  DENSITY  •*•* 
NO/MA  (ST  DEV#  N  ) 

PUPULUS  TREMULOIDES 

100  100  100  100 

2.97 

a  (  13,  9) 

296,89  ( 

790,67,  9) 

6  (  17,  9) 

all  species 

2,97 

246, 89 

6 

MEAN  Intercept  (CM) 

MEAN  (3TD  ERR#  N  ) 

relative 

•  ft****  B  A3  At 

M  2  /’  H  A  (  9TO 

AREA  *************** 

DEV#  N  )  IMP  VAL** 

CONSTANCY 

POPULUS  TREMULOIDES 

18,99 

(  18,99,  9) 

100 

.12  ( 

.37,  9)  100 

ALL  SPECIES 

•  12 

NOTES!  1)  importance  value  IS  PRESFnTFD  as  ( * ) THE  SUM  OF  RELATIVF  enVER,  DENSITY  AND  FREQUF NC Y ,  AND 
<«*)THE  sum  OF  RELATIVE  BASAL  AREA,  DENSITY  AND  FREQUENCY, 

2)  STANDARD  DEVIATION  FOR  PER  CENT  COVER  CAN  HE  CALCULATED  FROM  COVER  DATA, 
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